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No.  52,200. 

OFFICE    OF    THE    MINISTER    OF    RAILWAYS    AND    CANALS, 

CANADA. 

Ottawa,  8th  November,  187:1. 

Dear  Sir  : 

I  observe  that  you  have  not  submitted  a  general  report  on  the 
Oaoals  under  your  charge  since  January,  1877 ;  and,  as  I  am  desirous  to  lay 
before  Parliament,  at  its  next  session,  a  comprehensive  view  of  the  enlargement 
of  the  St.  Lawrence  and  Welland  Canals,  as  well  as  the  Canals  on  the  Ottawa 
River,  etc.,  I  have,  therefore,  to  request  you  to  prepare  and  have  printed  a  full 
report  on  these  important  improvements  by  the  1st  day  of  February  next. 

In  doing  this  you  will  please  describe  the  different  works,  the  progress  that 
has  been  made,  and  what  remains  to  be  done  to  complete  the  various  undertakings ; 
and  I  may  add  that  it  is  important  that  this  ishould  be  done  in  a  manner  to  b« 
clearly  and  readily  understood. 

Yours  faithfully, 

CHARLES    TUPPER. 
John  Page,  Esq.,  C.E., 

Chief  Engineer  Canals, 

Department  of  Railways  nnd  Canals, 

Ottawa. 
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KEPORT 


OF   THE 


CHIEF  ENGINEER  OF  CANALS.. 


Ottawa,  16th  February,  1880. 


The  Honorable 

Sir  Chables  Tuppeb,  K.C.M.G.,  C.B., 

Minister  of  Railways  and  Canals. 


SiB: 

I  duly  received  your  letter  of  the  8th  November  last  (copy  pre- 
fixed), directing  a  general  report  to  be  prepared  on  the  works  of  enlargement 
And  the  improvements  in  progress  on  the  various  canals  under  the  control  of 
tliis  Department,  embracing,  where  necessary,  the  main  navigable  channels 
l>etween  which  they  form  connecting  links. 

On  receipt  of  these  instructions,  the  piincipal  Resident  Officers  on  the 
difierent  works  were  requested  to  furnish  such  useful  information  as  had 
come  under  notice  in  the  course  of  the  discharge  of  their  respective  duties. 
Copies  of  several  of  the  documents  received  from  them  are  hereto  appended. 

It  is  considered  proper  to  invite  attention  to  my  previous  special  reports 
on  this  subject^  in  case  the  endeavor  to  avoid  repetition  may  have  led  to  a 
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less  degree   of  clearness   than  might  have  resnlted  from  greater  freedom  of 
treatment. 

It  is,  no  doubt,  within  the  knowledge  of  the  Department  that,  when  the 
enlargement  of  the  canals  was  decided  upon  "in  1871,  the  scale  of  navigation 
on  the  St.  Lawrence  route  was,  throughout,  fixed  at  an  available  dei)th  of 
twelve  feet  of  water.  On  this  basis  the  necessary  surveys  and  examinations 
were  made,  and  schemes  for  the  enlargement  of  the  different  ranges  of  works 
were,  in  each  case,  submitted  for  consideration  and  approval,  and  in  1873 
they  were  authorized  to  be  carried  out.  In  1874,  however,  many  intelligent 
practical  business  men,  as  well  as  numerous  public  bodies,  fairly  entitled  to 
be  heard,  turned  their  attention  to  the  subject,  and,  in  the  early  part  of 
1875,  strong  representations  were  made  of  the  desirability  of  having  the 
different  channels  sufficiently  deepened  to  admit  of  the  passage  of  vesseLi 
drawing  fourteen*  feet  of  water. 

This,  after  a  time,  was  assented  to  by  the  Government,  and  orders  issued  to 
have  the  foundations  of  all  permanent  structures,  on  those  pans  of  the  works 
not  then  under  contract,  placed  at  a  depth  corresponding  to  fourteen  feet  of 
water  on  the  mitre  sills  of  the  locks. 

Under  these  directions,  the  works  on  the  Lachine,  Cornwall  and  Welland 
Canals  have  been  proceeded  with.  The  necessary  instructions  were  first  given 
in  relation  to  the  latter,  but  were  subsequently  extended  to  all  the  principal 
works  on  the  main  line  of  navigation  between  Lake  Erie  and  the  City  of 
Montreal. 

In  this  distance  (375  milos^,  there  are  seven  different  stretches  ol  canal, 
having  in  the  aggregate  a  length  of  about  70  J  miles,  on  which  there  are  53  locks. 
Six  of  these  are  guard  locks,  at  the  different  upper  entrances,  for  the  regulation  in 
each  case  of  the  reach  below  them  at  periods  of  high  water  in  the  river  or  lakes. 
The  total  height  overcome  by  locks  is  533^  feet.  Lake  Erie  is,  however,  550| 
feet  higher  than  the  river  at  Montreal ;  the  difference  between  the  lockage  and 
the  actual  height  of  the  water  (17^  feet)  is  accounted  for  by  the  inclination  of 
the  surface  of  the  river  and  lakes. 

The  locks  on  the  enlarged  canals  are  to  be  270  feet  long  between  the  gates 
45  feet  in  width  and,  when  completed,  are  to  have  a  depth  of  14  feet  of  water 
on  the  sills. 
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This  will  enable  vessels  of  almost  any  ordinary  build  to  pass,  carrying  fully 
•ne  thousand  tons  burden ;  but,  as  the  tendency  seems  to  be  towards  increasing 
the  breadth  of  beam  and  sectional  area  of  freight  vessels,  it  is  probable  that  the 
eanals  will  ere  long  be  navigated  by  a  class  of  vessels  capable  of  carrying  fully 
1,500  tons.  Lake  Ontario  and  the  River  St.  Lawrence  will  then  be  accessible  to 
a  lai^e  and  profitable  class  of  vessels,  now  in  use  on  the  Western  Lakes,  connec- 
tions with  which  have  enabled  the  Erie  Canal  to  hold  its  own  successfully  for 
the  carrying  of  heavy  freight,  so  that  in  1878  and  79  more  tonnage  was  moved 
eastward  upon  it  than  in  any  two  previous  years.  If,  therefore,  a  long  artificial 
water  route  of  limited  capacity  could  thus,  not  only  resist,  but  make  headway 
in  the  face  of  the  opposition  of  powerful  railway  companies,  it  seems  fair  to 
infer  that  the  superior  advantages  which  the  Canadian  route  will  ofler  should  be 
attended  with  even  better  results. 

Jf  the  actual  owners  of  railways,  undertaken  for  profit,  were  in  reality  the 
managers  of  them,  it  is  probable  that  competition  would  seldom  result  in  rivalry 
to  the  extent  it  is  alleged  in  some  cases  to  have  done,  there  being  good  reason  to 
believe  that  stockholders  would  be  quite  as  likely  to  feel  in' (Tested  in  a  fair 
dividend,  as  in  crushing  or  absorbing  a  friendly  competition ;  especially  as  they, 
the  original  promoters,  have,  in  many  instances,  long  looked  in  vain  for  any 
returns  on  their  investments,  and  even  the  claims  of  second  and  third  preference 
hondholddrs  have  been  scarcely  recognized  and,  in  some  cases,  wholly  ignored. 

This  state  of  matters,  it  may  be  fairly  pVesumed,  cannot  always  continue  ; 
itrnctures  require  renewal ;  rails  and  rolling  stock  wear  out ;  whilst  freight  car- 
ried either  at  or  below  cost,  must,  under  the  circumstances,  lead  to  embarrass- 
ments of  no  ordinary  nature.  It  is  therefore  believed  that  such  anomalous  ways 
•f  doing  business  must  eventually  come  to  an  'end,  and  lead  to  the  introduction 
of  a  system  tending  more  to  the  interests  of  those  who  supply  the  means  than 
to  sheer  antagonism  to  others  engaged  in  similar  pursuits. 

The  real  competition  between  rail  and  water  lines  commences  at  the  east  or 
lower  end  of  Lake  Erie,  a  fact  recognized  by  several  of  the  trunk  lines  of  rail- 
ways, who,  instead  of  continuing  a  ruinous  competition  with  the  large  class  of 
ressels  engaged  in  the  grain  trade  between  western  and  eastern  ports,  now  run 
from  the  latter  places  in  connection  with  them,  thus,  in  a  measure,  foreshadow- 
ing the  result  of  what  will  in  all  probability  take  place  when  the  line  of  the 
Canadian  canal  improvements  has  been  completed^  which  will  practically  extend 
•cean  navigation  to  the  head  of  Lake  Superior,  Chicago  and  all  other  western 
Jake  ports ;  a  result  that,  taken  in  connection  with  the  comparatively  short  time 
in  which  the  round  trip  can  bo  made,  would  seem  to  place  the  St.  Lawrence  line 
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of  navigation  in  a  position  to  successfully  compete  with  any  known  freight  route 
for  the  trade  between  the  grain-producing  countries  of  the  West  and  the  Atlantia 
seaboard,  besides  opening  up  accessible  markets  for  the  extensive  coal-fields  of 
Nova  Scotia. 

WELLAND_CANAL. 

This  important  pai-t  of  the  main  line  of  inland  navigation,  since  its  first 
inception,  has,  like  most  other  great  undertakings,  passed  through  various  stages 
of  development,  a  brief  outline  of  a  few  of  which  may,  it  is  believed,  be  found 
suiBciently  interesting  to  be  again  brought  under  notice. 

Upwards  of  60  years  ago,  when  what  is  now  the  Province  of  Ontario  waa 
comparatively  new,  a  few  far-seeing  individuals  undertook  the  extremely  diffi- 
cult task  of  convincing  others  of  the  advantages  the  country  would  derive  from 
connecting  Lakes  Erie  and  Ontario  by  means  of  a  canal.  Nothing  short  of  the 
well-directed,  unyielding  eftorts  of  a  man  possessing  the  peculiar  characteristics 
of  the  late  Hon.  William  Hamilton  Merritt  could  have  been  at  all  successful  in 
pressing  forward  so  great  an  enterprise  in  the  face  of  the  limited  public  interest 
taken  in  the  project,  and  the  still  more  limited  prospect  of  obtaining  the  neces- 
sary funds. 

^  The  construction  of  the  canal  was,  nevertheless,  commenced  by  an  incor- 

porated company  in  1825,  who,  besides  being  often  unable  to  meet  their  liabil- 
ities, encountered  many  unforeseen  difficulties  that  rendered  frequent  changes  in 
their  plans  imperative.  Amongst  the  rest  were  slides,  or  displacements  of  the 
sides  and,  to  a  great  extent,  the  filling  up  of  the  cut  formed  through  the  summit 
or  highest  ridge  of  land  on  the  line  adopted  for  the  canal,  then,  as  now,  called 
the  Deep  Cut. 

This  unanticipated  difficulty  led  to  the  abandonment  of  the  original  design 
of  using  the  Welland  River  as  a  feeder,  and  to  the  adoption  of  a  plan  for  draw- 
ing the  water  supply  from  the  Grand  River  at  a  point  about  five  miles  above  its 
outlet.  At  this  place,  now  the  town  of  Dunnville,  the  water  was  raised  by  meajis 
of  a  dam,  and  from  it  a  continuous  channel  or  feeder  27  miles  in  length  was  cut 
to  Port  Robinson,  at  an  elevation  of  about  15J  feet  higher  than  the  summit 
level  trst  contemplated.  This,  to  a  like  extent,  diminished  the  depth  of  excava- 
tion through  the  ridge  and  increased  the  probability  of  the  banks  standing. 

These  changes,  unavoidable  at  the  time,  greatly  increased  the  financial 
embarrassment  of  the  company  and  compelled  them  to  resort  to  every  possitle 
means  of  raising  funds  to  carry  on  the  undertaking,  in  which  they  so  far  suc- 
ceeded that  two  vessels  were  taken  through  the  canal  from  Lake  Ontario  to  th% 
Welland  River  at  Port  Robinson  in  November,  J823, 
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The  monetary  aflSEiirs  of  the  company  were  at  this  time  in  a  most  perplfcing 
stated  which  induced  them  to  renew  their  efforts  to  obtain  further  assistance  from 
the  Government.  Their  representations  eventually  resulted  in  a  grant  being  made, 
subject  to  certain  conditions,  one  of  which  was  the  extension  of  the  canal  south- 
ward to  Lake  Erie,  on  nearly  the  same  line  as  it  now  occupies,  an  arrangement 
that  was  untimately  carried  out,  and  that  part  of  the  route  opened  for  the 
passage  of  vessels  on  the  20th  Ma^^  18^33.  ^*" 

The  channel  thus  brought  into  use  was  narrow  throughout^  and  the  locks 
upon  it  were  100  feet  long  and  22  feet  wide,  except  those  at  the  immediate 
entrances^  which  were  larger.  All  of  them,  as  well  as  most  of  the  other  struc- 
tures, were  built  chiefly  of  wood,  put  together  in  the  least  expensive  way  that 
the  circumstances  would  permit. 

No  further  improvements  were  undertaken  by  the  company,  who  found 
that,  from  the  nature  of  the  works  constructed  on  the  line,  they  were  subject  to 
frequent^casualties,  resulting  in  a  constant  large  outlay  for  maintenance.  This, 
together  with  their  other  financial  troubles,  rendered  it  quite  evident 
that; they  could  not  maintain  the  canal  in  that  efficient  condition  which 
its^  importance  demanded.  Having  become  thoroughly  convinced  of  this,  and 
being  desirous  of  obtaining  relief  from  their  difficulties,  the  company  pressed  the 
Government  to  assume  the  entire  control  of  the  undertaking,  which,  after  a  time, 
was  acceded  to,  and  an  Act  passed  by  the  Legislature  in  1841  authorized  the 
purchase  of  the  rights  of  the  private  stockholders. 

The  management  of  the  canal  was  shortly  afterwards  transferred  to  the 
then  newly-appointed  "  Board  of  Works.*' 

At  that  time  there  stood  against  it  in  the  books  of  the  Province  the  sum  of 
$1,851,427.27. 

In  September,  1841,  an  appropriation  was  granted  towards  the  enlargement  , 
and  improvement  of  the  line,  and  for  making  the  structures  upon  it  of  a  perma- 
nent character.  It  was  then  understood  that  all  the  new  locks  were  to  be  of 
«tone  ;  those  in  the  interior  120  feet  long,  24  feet  wide,  with  8^  feet 
of  water  on  the  silLs  ;  the  locks  at  the  diflerent  entrances  were  to  be  200  feet 
long,  45  feet  wide,  and  have  9  feet  of  water  on  the  silli.  The  agueduct  required 
to  carry  the  canal  over  the  Welland  River  was  also  to  be  built  of  stone. 

The  works  of  enlargement  were  commenced  in  1842,  Port  Colbome  on 
Lake  Erie,  and  Port  Dalhousie  on  Lake  Ontario,  being  stiU  kepi  as  the  entrances 
to  the  main  line ;  but  at  the  latter  place  the  site  for  the  harbor  was  changed 
fix)m  the  west  side  to  opposite  the  east  side  of  the  valley  of  the  Twelve  Mile 
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Creek.  A  dam  was  made  a  short  distance  above,  which,  together  with  the* 
outtit  lock  keeps  up  the  reach,  for  about  3  miles,  to  St.  Catharines.  This  water,, 
stretch  is  wide,  and  at  many  places  deep,  forming  as  a  whole  a  large,  convenient 
and  safe  inner  harbor. 

At  St.  Catharines,  and  above  it,  the  crooked  line  of  the  old  canal  wan 
followed  to  about  the  10th  lock,  except  at  places  where  changes  were  made  to 
secure  more  advantageous  sites  for  the  locks. 

At  the  latter  place  a  slight  deviation  was  made  to  the  westward  for  some 
distance,  when  a  south-easterly,  then  a  more  southerly  course  was  taken,  winding- 
gradually  around  the  ascending  ground  until  it  nearly  coincided  with  the  old 
line  through  the  Town  of  Thorold  ;  thence  southward,  the  old  tortuous  line 
tiirough  the  valley  of  the  Beaver  Dams  Creek,  was  followed  to  AUanburg,  where 
the  lift  lock  and  approaches  to  it  were  placed  a  little  more  to  the  westward. 

The  same  line  through  the  Deep  Cut  was  continued,  but  a  new  channel 
was  formed  across  a  prominent  point  at  Port  Robinson ;  and  from  what  is  now 
the  Town  of  Welland,  to  the  junction  of  the  feeder  with  the  main  canal,  a  line 
was  formed  more  to  the  eastward. 

After  considerable  discussion  on  the  various  matters  connected  with  the 
8abject,it  was  decided  in  1843  that  the  interior  lift  locks  should  be  made  150  feet 
long  between  the  gates,  26^  feet  wide  between  the  side  walls  and  have  a  depth 
of  9  feet  of  water  on  the  sills. 

The  entrance  locks  to  be  of  the  dimensions  before  stated,  and  the  bottom  of 
each  of  them  laid  at  a  depth  to  ensure  11|^  feet  of  water  on  the  sills  at  the  lowest 
known  stages  of  the  respective  lakes. 

The  bottom  width  of  the  straight  parts  of  all  the  reaches  was  to  be  not  less 
than  26  feet ;  but  the  summit  level  was  to  be  made  of  such  a  sectional  area 
that  with  side  slopes  of  two  horizontal  to  one  vei'tical,  the  bottom  should  be  26 
feet  wide  when  sunk  to  a  depth  to  admit  of  the  water  supply  being  drawn  frony 
Lake  Erie. 

Amongst  the  first  works  proceeded  with  in  connection  with  the  enlargement 
was  the  widening  and  deepening  of  the  Feeder  and  the  formation  of  the  Port 
Maitland  branch  from  it,  together  with  the  construction  of  a  large  lock  down 
to  the  mouth  of  the  Grand  River  at  the  level  of  Lake  Erie. 

The  mountain  range  of  locks  below  Thorold  and  the  enlarged  line  of  canal 
to  the  Jxmction,  thence  by  way  of  the  Feeder  and  Port  Maitland  branch,  were  alB 
opened,  throughout,  in  1845. 
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All  that  pait  of  the  main  line  between  the  Junction  and  Port  Colborne  was 
then  laid  dry  in  order  to  admit  of  the  channel  being  excavated  to  the  required 
dimensions. 

This  course  was  then  looked  upon  as  indispensable — steam  excavators  and 
otbei  equipment  now  found  to  be  so  well  suited  for  that  kind  of  work  bein^ 
then  hut  little,  if  at  all,  applied  to  such  purposea  Mevertheless,  long-continued 
ttckness  amongst  the  laborers,  and  the  failure  of  several  firms  of  contractors^ 
retarded  the  operations  so  much  that  this  part  of  the  route  was  not  opened  until 
the  season  of  1850.  From  the  nature  of  the  material  through  which  the  Deep 
Cat  is  formed,  it  was  considered  necessary  in  1846  to  make  arrangements  for 
increasing  the  water-way  at  that  place  to  a  width  of  45  feet  at  bottom. 

Frequent  interruptions  to  the  passage  of  vessels  through  the  canal  having 
been  found  to  result  from  over-loading,  to  diminish  the  tendency  to  this  objec- 
tionable course  and,  at  the  same  time,  enable  the  owners  of  vessels  to  derive  as 
much  benefit  as  possible  from  their  property,  it  was  decided  in  1853  that  the 
available  depth  of  water  in  the  canal,  for  navigable  purposes,  should  be  made  10 
feet  throughout. 

This  was  efiected  by  raising  and  strengthening  the  banks,where  necessary,  on 
ail  the  reaches  below  Allanburg,  and  in  a  temporary  manner  increasing 
the  height  of  the  lock  walls  and  gates.  On  the  summit  range  of  the  canal  there 
was  then  a  sufficient  depth  for  all  purposes,  the  water  being  kept  at,  or  within  & 
foot  of.  Grand  Eiver  level. 

In  1854  it  was  decided  that  all  the  clay  or  earth  parts  of  the  summit  level 
fthoold  be  increased  to  a  width  of  50  feet  at  bottom.  The  channel  through  the 
rock  cutting  between  Stonebridge  and  Port  Colborne  was  previously  made  a 
mean  width  of  about  57  feet. 


From  the  foregoing  it  will  be  soon  that  opinions  relative  to  the  dimen* 
lions  required  for  this  canal,  since  its  first  inception,  have  been  constantly^ 
dianging  and  reasonably  tending  towards  Increasing  its  size.  The  enlargement 
commenced  in  1842,  the  dimensions  of  which,  fixed  in  1843,  fuUy  doubled  in 
capacity  both  the  prism  and  locks  of  the  original  design ;  whilst  the  enlarge- 
ment now  in  progress  more  than  trebles  the  prism  in  sect^'onal  area,  and  the  locks 
indertaken  in  1843,  in  horizontal  area. 

Their  respective  tonnage  capacities,  it  is  believed,  may  be  fairly  assumed 
to  bear  a  similar  .  ratio  to  each  other,  i.e.,  the  tonnage  of  vessels  that 
tan  pass  through  the  canal  authorized    to  bo  made  in  1875,  will  be  fully  sixr 
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times  greater  than  those  that  passed  through  the  original  canal,  handed  over  to 
the  Board  of  Works  in  1841. 


On  the  necessary  surveys  having  been  completed  and  all  available  informa- 
tion on  the  subject  collected,  a  plan  for  the  enlargement,  on  the  scale  then 
contemplated,  was  submitted  in  April,  1872,  which  was  approved  and  authorized 
by  the  Government  to  be  carried  out. 

This  plan  provi3ed  for  the  existing  harbors  at  Ports  Dalhousie  and  Colborne 
being  continued  as  the  respective  entrances  on  Lakes  Ontario  and  Erie  for  the 
enlarged  canal ;  they,  of  course,  in  both  cases,  were  to  be  enlarged,  deepened  and 
otherwise  improved. 

It  was  soon  found  that  however  desirable  it  might  be  to  utilize  the  works  of 
the  present  canal,  the  requirements  of  the  enlarged  scale  of  navigation  would  not 
admit  this  to  be  done  between  St.  Catharines  and  the  Town  of  Thorold,  the  objec- 
tioxis  being  the  winding  course  of  the  ravine  and.  at  places,  its  narrowness,  and  itt 
mamy  cases  the  limited  space  between  the  diflTerent  locks  of  the  Mountain 
Range,  it  being  then  as  now  considered  injudicious  to  build  other  than  detached 
locks  for  the  passage  of  large  vessels. 

It  was  also  ascertained  by  subsequent  surveys  and  examinations  thai  a 
better  and  less  expensive  channel  could  be  made  between  Thorold  and  Allanburg, 
than  by  following  the  tortuous  line  of  the  old  canal  through  the  valley  of  the 
Beaver  Dams  Oeek. 

These  facts,  although  ascertained  at  different  periods,  led  to  the  decision 
of  forming  an  entirely  new  line  to  the  eastward  of  the  old  one,  startiog  from 
what  is  caUed  May's  Ravine,  which  is  situated  in  the  right  bank  of  the  Twelve 
Mile  Creek,  a  short  distance  above  Fort  Dalhousie,  and  connecting^with  the  pond 
above  the  first  lock  ;  then  continuing  on  upwards  in  the  direction  subsequently 
described,  it  strikes  the  line  leading  through  the  Deep  Cut  a  short  distance 
above  the  guard  lock  at  Allanburg.  Thence  southward  to  Port  Colborne  the 
scheme  of  enlargement  is  either  in  progress  or  has  already  been  effected  by 
widening  and  deepening  the  old  canal. 

It  may  here  be  stated  that  the  prism  of  the  canal  in  long,  straight  reaches 
through  earth  or  clay  excavation,  has  a  bottom  width  of  100  feet,  with  side  slopes 
ol  two  horizontal  to  one  vertical;  except  through  the  Deep  Cut,  where  the  side 
slopes  are  two  and  a  half  horizontal  to  one  vertical.  In  rock  cutting  the  prism  of 
the  canal  has  the  same  sectional  area  as  it  has  in  ordinary  clay  excavation.- 

From  the  outer  end  of  the  entrance  piers  leading  into  the  harbor  of  Port 
Dalhousie  along  the  line  of  the  new  canal  to  Allanburg,  thence  to  the  outer  end 
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of  the  entrance  piers  of  Port  Colbome  Harbor,  the  distance  is  26  J  miles,  and  the 
difference  of  level  between  Lake  Ontario  and  Lake  Erie  at  these  two  places  in 
moderate  weather  is  about  326f  feet. 

For  the  purpose  of  placing  the  works  connected  with  the  enlargement  under 
contract,  and  the  subsequent  conducting  of  the  operations,  the  line  is  divided 
into  36  sections,  varying  from  half  a  mile  to  a  mile  in  length,  according  to  the 
extent  and  class  of  work  upon  thenx.  For  the  superintendence  of  the  different 
undertakings  during  their  progress,  it  wai  considered  proper  to  place  them  under 
the  unmediate  charge  of  two  resident  engineers.  Thomas  Monro,  an  officer  who 
had  been  a  considerable  time  in  the  service,  was  detailed  to  the  Northern  Divi- 
sion, and  W.  G.  Thompson  was  appointed  to  the  Southern  Division.  After  the 
surveys  were  made  and  the  location  decided  upon,  the  duties  of  these  officers  con- 
sisted chiefly  in  the  laying  out  of  the  works,  and  seeing  them  executed  according 
to  the  plans,  specifications  and  contracts  sent  them,  and,  together  with  their  assis- 
tants, keeping  correct  records  and  measurements,  etc.,  of  the  various  kinds  and 
items  of  work  executed.  It  is  gratifying  to  be  able  to  state  that  these  duties 
:have  been  well  and  creditably  discharged. 

Under  these  resident  officers,  competent  inspectors  of  masonry  and  of 
carpenters*  work  are  invariably  employed  during  the  time  the  operations  are  in 
progress. 

The  Northern  Division  is  11.83  miles  in  length,  forming  20  sections,  which  em- 
brace all  the  masonry  of  the  25  lift  locks  and  regulating  weirs  that  ai'e  on  the  main 
line  between  the  summit  level  and  the  lower  outlet.  On  it  there  are  the  piers  and 
abutments  for  twelve  road  bridges — spiers  and  abutments  for  two  railway 
briflgee — six  ctilverts  to  carry  water-courses  under  the  canal — one  culvert  for  a 
public  road  to  pass  also  under  the  canal — the  construction  of  a  tunnel  and  form- 
ing cuttings  tD  and  from  it  for  a  deviation  of  the  line  of  the  Great  Western 
Railway. 

This  part  of  the  line,  which  is  entirely  new,  may  be  briefly  described  as 
follows : — Starting  from  the  inner  end  of  the  piers,  forming  the  entrance  to  Port 
Dalhousie  Harbor,  the  line  trends  slightly  toward  the  south-east,  to  where  the 
new  lock  is  situated  in  what  was  formerly  a  projecting  point  of  high  land, 
crossed  by  a  public  road ;  in  this  vicinity  there  was  a  dry  dock,  the  site  of  which 
ie  now  occupied  by  the  canal  works.  Thence  the  line  crosses  a  deep  indent  to 
the  eastward,  in  the  lower  part  of  the  upper  inner  basin,  a  distance  of  about  1,700 
feet,  to  what  Is  called  May's  Ravine,  at  the  outlet  of  which  the  second  lock  is 
situated. 
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At  this  place  the  new  line  leaves  the  old  canal  and  continues  along  the- 
ravine  to  near  the  lower  end  of  the  third  lock.  At  the  upper  end  of  the  latter 
the  canal  again  crosses  the  road  between  Port  Dalhousie  and  St.  Catharines.  It 
then  continues  to  curve  gently  round  towards  the  south  until  about  the  fourth 
lock  when  it  takes  a  straight  south-easterly  direction  for  fully  four  miles  to 
about  the  eleventh  lock.  Between  the  fifth  and  sixth  locks  the  line  crosses  the 
Welland  Railway  near  the  road-allowance,  between  the  third  and  fourth  conoes- 
lions  of  Grantham ;  a  little  to  the  south  of  this  the  new  canal  is  fully  one  mile 
and  a  half  north-east  of  the  old  one.  The  continuous  straight  line  above  men- 
tioned passes  near  the  west  side  of  St.  Catharines  cemetery  and  crosses  the  main 
road  that  lies  on  the  north  side  of  that  place.  At  the  eleventh  lock  the  new 
line  is  about  one  mile  .and  'a  half  to  the  north-east  of  the  old  canal ;  near  this 
place  it  curves  to  the  south  about  twenty  degrees,  then  continues  straight  for 
fully  five-sixths  of  a  mile.  It  then  sweeps  round  to  the  south-west  and  aacends 
the  rapid  inclination  near  the  foot  of  the  escarpment,  until  near  the  twenty- 
second  lock,  where  it  winds  round  to  the  south  and  continues  in  that  direction 
up  through  the  ravine  to  the  east  of  the  Village  of  Thorold.  Again  curving  to 
the  south-west  it  passes  through  Marlatt's  Pond,  and  a  second  time  crosses  the 
line  of  the  Welland  Railway.  ' 

In  this  vicinity  the  old  and  new  canals  are  quite  close  to  each  other;  the 
surface  of  the  latter  is,  however,  fully  4  feet  over  thai  of  the  pond  or  what  is 
called  the  AUanburg  level. 

From  the  head  of  the  twenty-fourth  lock,  situated  in  the  ravine,  to  ttie 
head  of  the  twenty-fifth  lock,  which  is  intended  to  maintain  the  upper  level  at 
its  proper  height,  the  distance  is  5,812  feet. 

This  lock  is  placed  as  near  to  Marlatt's  Pond  as  the  securing  of  a  proper 
foundation  for  it  and  the  adjoining  works  would  permit.  By  the  adoption  of 
this  plan  the  summit  level  is  brought  about  2^  miles  further  to  the  north,  and  a 
new  cut  formed  for  that  purpose  up  to  the  Holland  Road,  Immediately  north  of 
Allanburg. 

The  courne  ot  the  original  canal  is  then  followed  until  it  intersects  the  line 
through  the  Deep  Cut,  at  a  short  distance  froun  the  guard  gates  at  that  place, 
when  the  formation  of  an  entirely  new  canal  terminates. 


The  Southern  Division  is  14.94  miles  long,  and  for  the  purpose  of  placing 
the  works  under  contract  it  was  arranged  for  16  sections  which,  collectively, 
embrace  the  widening  and  deepening  of  the  whole  pri^ra  of  the  canal  between 
Ailanburg  and  Port  Colbomo.     On  it  there  is  the  masonry  for  the  abutmenU^ 
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And  piers  of  six  road  bridges,  three  railway  bridges,  a  guard  lock  at  Port 
BobiDson,  an  aqueduct  of  large  dimensions  over  or  rather  through  the  Chippawa 
River,  a  lock  down  to  the  Chippawa  River  at  Welland,  a  syphon  culvert  to  carry 
the  water  of  Lyons'  Creek  through  under  the  canal,  and  at  Port  Colborne  a 
lock  with  {out  sets  of  gates,  two  heading  each  way,  also  a  supply  race  in  two 
divisions,  one  of  which  is  arched  and  the  other  open,  deepening  and  enlarging  the 
harbor,  entrance  channel,  etc. 

From  Allanbarg,  upwards,  the  enlarged  channel  follows  the  old  line,  the 
increased  width  being  for  the  most  part  taken  off  the  west  side  up  to  a  point 
above  Port  Robinson,  when  it  is  in  part,  and  in  some  cases  wholly,  taken  off  the 
east  side. 

From  about  a  mile  north  of  Welland  to  near  the  northern  boundary  of  th^ 
Village  of  Stonebridge,  the  widening  is  altogether  taken  off  the  west  side ;  at 
the  latter  place  it  partly  comes  off  both  sides  until  near  the  bridge,  when  it  is 
agadn  taken  off  the  west  side,  and  in  this  way  continues  through  the  rock 
cutting  to  near  the  corporation  boundary  of  Port  Colborne,  where  for  some 
distance  the  line  of  widemng  continues  gradually  to  increase  towaids  the  cast 
until  it  is  wholly  taken  off  that  side. 

Section  No.  1. 

This  part  of  the  canal  enlargement  was,  along  with  other  sections,  advertised 
in  April,  1875,  and  tenders  received  in  June  following.  After  the  adjustment  of 
certain  complications  relating  to  it,  the  execution  of  the  works  was  awarded  to 
Patrick  Larkin,  who  entered  into  contract  on  the  16th  of  October  the  same  year. 

The  works  on  this  section  consist  principally  of  the  extension  of  the 
entrance  piers  300  feet  further  into  Lake  Ontario,  deepening  the  channel  between 
them,  increasing  the  extent  of  harbor  accommodation  and  protecting  the  sides  ot 
the  enlarged  space  by  means  of  docking,  the  construction  of  a  lift  lock,  up  to 
what  may  be  called  the  inner  upper  harbor,  with  its  upper  wings  extended  tQ 
form  abutments  for  a  road  bridge  and  guide  piers  at  the  cnti'ance,  together  with 
the  extension  of  the  weir  in  that  vicinity  to  such  dimensions  as  likely  to  dis- 
charge freely  the  surplus  water  from  the  canal,  etc. 

The  entrance  piei-s  have  a  noitherly  and  southerly  direction,  placed  parallel  to 
each  other  and  200  feet  apart ;  the  extension  of  SOO  feet  to  the  east  pier  embraces  a 
head  sixty  feet  square  at  the  outer  end,  with  a  seat  thirty  feet  square  on  it  for  a 
light-tower,  made  G  feet  higher  than  the  adjoining  superstructure.  The  seate  for 
the  cribs  were  prepared,  and  the  channel  sunk  to  the  depth  of  ICi  feet  below  low- 
water  line,  as  originally  contemplated. 
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At  the  outer  end  of  the  pier  a  light-tower  of  a  less  height  than  the  old  one 
has  been  built,  under  the  Marine  Department ;  but,  during  the  season  of  naviga- 
tion, lights  are  exhibited  in  both,  so  as  to  form  a  fair  range  to  vessels  entering 
the  harbor. 

It  was  soon  found  that  the  addition  to  the  east  pier  rendered  necessary  a 
like  increase  of  length  to  the  west  pier,  consequently  an  an^angement  for  that 
purpose  was  made  in  1878  and  the  work  done  during  the  past  season.  The  east 
pier  new  extends  2,460  feet,  and  the  west  one  2,210  feet  into  the  lake  beyond 
the  line  of  the  harbor  proper.  They  are  formed  of  crib  work  up  to  near  the 
water  surface,  above  which  a  continuous  superstructure  is  carried  up,  and  all  the 
interior  spaces  are  filled  with  stone  ballast.  The  whole  of  them,  except  the  300 
feet  recently  added  in  each  case,  were  built  at  a  time  when  dredging  equipment 
for  preparing  the  seats  for  piers  was  much  less  efficient  than  it  is  now. 

This  led  frequently  to  sinking  cribs  on  an  uneven  bottom,  which  often 
resulted  in  one  side  or  one  end  settling  down  lower  than  the  other,  causing  the 
side  lines  to  be  irregular,  and  occasionally  leading  to  the  vertical  joints  between, 
two  cribs  being  close  at  top  but  several  inches  apart  at  the  bottom ;  at  other 
places,  to  their  being  close  at  the  bottom  but  with  wide  openings  at  top. 

This  condition  of  the  under  work  of  the  piers  is  not  attended  with  any  bad 
results  on  the  east  side,  but  on  the  west  side  lor  a  considerable  distance  beyond 
the  line  where  a  beach  has  been  formed,  the  sand  carried  along  by  the  surf  is, 
during  strong  westerly  winds,  forced  through  the  opetiings  between  the  cribs 
and  deposited  in  or  alongside  of  the  channel  for  a  depth  of  fully  6  feet  at  several 
places.  The  irregular  line  of  the  crib  work  led  to  putting  on  the  superstructure 
at  some  places,  within  this  range  and  at  other  places  projecting  beyond  it,  thus 
leaving  not  only  horizontal  openings  but  preventing  the  back  or  west  side  from 
being  sheeted  in  a  manner  to  preclude  sand  washing  through. 

To  meet  the  case  it  is  proposed  to  drive  a  row  of  square,  close  piles  parallel 
to  the  pier  about  four  feet  to  the  westward  of  it,  and  on  the  west  side  of  the 
piles  fasten  a  waling  piece  'connected  with  the  side  timbers  by  ties  a  few  feet 
apart,  and  aftei-wards  fill  the  space  between  the  piles  and  back  of  the  pier  with 
moderately  fine  gravel. 

From  the  inner  end  of  the  entrance  piers  to  the  lower  end  of  the  new  lock^ 
a  distance  of  about  1,700  feet,  the  entire  space  has  been  sunk  to  a  depth  of  15^ 
feet  below  low-water  line,increasing  the  area  of  the  harbor  about  eight  acres  and 
making  it  altogether  of  about  16  acres  area,  with  ample  width  for  the  largest 
class  of  vessels  to  turn  round  in  it  freely. 
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Along  the  new  part  of  the  basin  for  a  distance  of  fully  eight  hundred  feet 
on  the  east  side,  and  one  thousand  feet  on  the  west  side,  crib  work  docking  han^ 
been  built  where  a  large  number  of  veasels  can  be  moored  safely  when  the 
weather  outside  is  unfavorable  for  continuing  their  voyage. 

In  the  docking  on  the  west  side  a  number  of  oblique  openings  are  left  to 
pass  the  surplus  water  from  the  canal,  etc. 

The  new  lock,  as  previously  stated,  is  situated  in  what  was  a  projecting 
high  point  of  land  on  the  right  bank  of  the  valley  of  the  Twelve  Mile  Creek.,  at 
about  five  hundred  and  fifty  feet  to  the  eastward  of  the  old  canal,  or  one  hundred 
and  twenty  feet  east  of  the  weir  in  use  for  the  regulation  of  t!ie  water  level. 

On  excavating  the  pit  for  the  structure,  rock  was  found  from  6  to  30  inches 
over  the  bottom  line ;  it  is  a  reddish  shale  on  top  approximating  to  sandstone 
below,  in  thin  layers  irregularly  stratified. 

At  the  upper  end  of  the  foundation  the  rock  suddenly  disappears  and  the- 
bottom  being  unusually  soft,  piles  were  driven,  at  a  height  suited  to  the 
bottoiA  of  the  upper  reach,  to  carry  the  walls  connected  with  the  pivot  pier  and 
the  seat  of  the  road  bridge  required  there. 

The  rock  at  the  north-west  comer  of  the  lock  also  dropped  off  at  an  acute 
angle,  rendering  an  artificial  foundation  of  some  kind  necessary  at  that  place. 
After  considering  the  matter  as  fully  as  could  be  done  under  the  circum- 
tances,  it  was  decided  to  cut  horizontal  steps  on  the  inclined  edge  of  the  rock, 
remove  the  soft  material  for  several  feet  in  depUi  to  the  extent  required,  and 
then  fill  up  the  space  with  concrete,  made  with  hydraulic  coment,  kept  in  place, 
until  fully  set,  by  rows  of  oak  piles. 

This,  together  with  other  arrangements  for  security,  it  was  believed,  would 
fully  answer  the  contemplated  object,  especially  as  the  weight  of  the  bank  in 
rear  would  prevent  the  displacement  of  the  bottom  material. 

The  contractor  having  made  the  nccessar)'  preparations  was  desirous  of  pro- 
ceeding with  the  building  operations,  and  the  bottom  being  rock,  he  was  allowed 
to  carry  up  the  side  walls  at  other  places  during  the  time  that  the  arrangements 
at  the  north-east  comer  were  in  progress.  When  the  latter  were  completed  the 
vail  at  that  place  was  rapidly  built  up  to  the  same  height  as  other  parts  of  the 
structure. 

The  whole  of  the  masoniy  was  shortly  afterwards  carried  up  to  near  its  full 
height;  but  the  bank  in  rear  of  it,  immediately  opposite  the  defective  part  of  the 
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foundation,  was  not  made  up  until  the  following  year.  Consequently  tliere  vras 
little  or  no  weight  outside  the  line  of  the  wall  to  prevent  the  displacement  of  the 
b  jttom  material.  At  all  events  the  result  has  been  a  partial  separation  between 
that  part  of  the  west  wall  on  the  rock  and  the  part  north  of  it, leaving  the  vertical 
joints  in  a  number  of  courses  open,  the  width  of  which  increases  towards  ths 
top  of  the  wall. 

An  attempt  has  been  made  to  remedy  this,  which  has  been  to  some  extent 
successful,  but  it  is  believed  that  still  further  overhauling  of  that  part  of  the 
work  will  be  necessary. 

Above  the  lock  the  bottom  was  found  to  be  of  so  unfavorable  a  nature  thai 
it  was  considered  best  to  form  the  upper  approach  to  it  of  crib  work,  a  line  of 
which  has  been  extended  on  both  sides  for  a  distance  of  240  feet  above  the  seat 
of  the  road  bridge. 

In  the  specification  for  the  works  on  this  section  (Appendix  No.  1)  it  is  provided 
that  the  old  regulating  weir  is  to  be  extended  50  feet  or  more  towards  the  east, 
and  that  the  new  part  Ls  to  be  sunk  2  feet  lower  than  the  bottom  of  the  old 
structure. 

The  peculiarities  of  the  lock  foundation  having,  however,  brought  to  mind 
some  of  the  difficulties  connected  with  the  construction  of  the  original  weir, 
together  with  the  fact  of  it  being  rather  unfavorably  situated  for  extension,  led 
to  a  decision  in  the  spring  of  1878  of  making  an  entirely  separate  structure  at  a 
place  about  300  feet  nearer  to  the  old  lock,  and  the  works  connected  with  it 
were  commenced  early  in  September  of  that  year. 

It  is  what  may  be  called  a  surface  weir  in  two  divisions,  each  30  feet  in 
width,  with  five  different  overfalls,  and  with  water  spaces  2  feet  in  depth 
between  them.  The  bank  in  which  it  is  placed  forms  the  dam  that  keeps  up 
the  level  above  the  lock ;  it  is  of  considerable  height  and  was  made  of  material 
of  a  rather  inferior  class,  for  such  a  purpose. 

T*iere  was,  however,  no  choice  of  site  in  so  tar  as  tlie  material  is  concerned  ; 
the  whole  being  porous  and  spongy,  a  little  below  the  surface,  it  became  neces- 
sary to  drive  ranges  of  piled  to  carry  the  side,  centre  and  cross  walls,  and  to 
prot<Jct  the  entire  area  of  the  bottom  from  the  direct  action  of  the  wat3r. 

The  upper  breast  is  about  eighteen  inches  below  the  ordinary  level  of  the 
reach,  and  upon  it  adjustable  planks  are  arranged  for  regulating  the  discharge  of 
water.  This  weir  and  the  road  bridge  over  it  were  completed  early  in  1879,  and 
have  been  found  to  answer  a  good  purpose.     The  works  connected  with  the  new 
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y>eiT  and  bridge  over  it  were  commenced  by  the  contractor  with  the  knowledge 
that  they  were  intended  as  a  substitute  lor  the  enlargement  of  the  old  weir  and 
bridge  at  that  place. 

Patrick  Larkin,  the  contractor  for  Section  No.  1,  has  been  paid   up  to  the 
^Ist  December,  1879,  the  sum  of  $520,500. 


In  September,  1878,  a  heavy  rain  storm  of  unusual  duration  raised  many 
of  the  drainage  streams  near  the  western  end  of  Lake  Ontario  to  a  height  that 
<»used  serious  damage  to  adjoining  property.  In  the  Niagara  district  it  is  said 
to  have  rained  continuously  for  70  houi-s,  and  on  the  13th  day  of  the  month  all 
the  surface  drainage  outlets  poured  foHh  greater  volumes  of  water  than  they 
were  ever  before  known  to  have  done  at  that  season  of  the  year. 

The  Twelve  Mile  Creek  sent  down  rapidly  an  unuusal  quantity  of  watar, 
and  so  large  a  volume  from  various  sources  was  thrown  into  the  canal  above 
Thorold  that  the  level  was  soon  raised  to  a  height  that  overflowed,  and  soon 
after,  cut  away  a  temporary  dam  between  the  old  and  new  lines,  rushing  down 
the  latter  several  feet  in  depth  to  Port  Dalhousie. 

It  is,  however,  proper  to  state  that  little  or  no  damage  was  done  to  the  new 
^orks,  so  that  the  destruction  of  the  dam  may  in  reality  be  looked  upon  as  a 
fortunate  occurrence,  for  the  reason  that  if  it  had  stood  there  is  every  probability 
that  serious  damage  would  have  been  done  to  the  weak  banks  of  the  old  canaJ, 
between  Thorold  and  AUanburg,  and  thus  have  led  to  the  inundation  of  the  country 
to  the  westward. 

The  great  quantities  of  water  from  the  various  drainage  courses,  channels 
and  streams  soon  raised  th^  large  pond  between  St.  Catharines  and  Port 
Dalhousie  to  a  height  that  threatened  to  overflow  the  bank  formed  across  the 
lower  end  of  the  valley ;  notwithstanding  that  all  the  sluices  in  the  lock  gates, 
the  spill- way  of  the  weir  and  gates  in  it,  as  well  as  those  in  the  adjoining  mills, 
wer6  all  open. 

This  uncertain  condition  of  matters  continued  for  some  time  without  any 
indication  of  the  water  subsiding ;  when  the  old  weir  was  suddenly  swept  away, 
leaving  only  the  side  walls  to  mark  the  place  where  it  had  stood  for  the  preced- 
ing 32  years. 

At  the  same  time  one  of  the  cribs  of  the  new  west  docking,  fully  loaded  with 
stoi\e  ballast,  was  carried  bodily  150  feet  north  or  downward  into  the  new  part 
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of  the  basin,  and  a  considerable  quantity  of  earth  and  debris  of  various  kinds^ 
was  washed  into  that  part  of  the  channel. 

The  water  in  the  large  pond  was  soon  drawn  down  and  the  passage  of  alt 
vessels  through  the  canal  stopped.  Consequently  a  large  fleet  was  in  a  short  time 
collected  both  at  Port  Colbome  and  Port  Dalhousie,  the  owners  of  which  were 
most  desirous  to  have  their  vessels  continue  their  voyage  as  early  as  possible. 
After  the  water  had  subsided  and  some  knowledge  of  the  nature  and  extent  of 
the  disaster  had  been  obtained,  it  was  at  once  decided  that  an  earth  dam  should 
be  put  in  a  short  distance  above  the  site  of  the  old  weir,  and  that  the  operations  be 
pressed  forward  as  expeditiously  as  could  be  done  by  a  large  force  employed 
both  day  and  night,  until  the  water  could  be  raised  to  such  a  height  as  would 
enable  vessels  to  pass  freely. 

This  plan  was  carried  out,  and  navigation  was  resumed  within  one  week  of 
the  time  that  the  works  were  commenced.  In  efiecting  the  speedy  accomplish- 
ment of  the  object,  credit  is  due  to  the  contractor  for  Section  No.  1  for  assistance  iu 
many  ways,  and  to  the  persevering  eflforts  of  the  officers  and  men  generally  em- 
ployed on  the  northern  part  of  the  canal.  As  soon  as  the  necessary  dam  below 
the  breach  could  be  made  up,  the  seat  of  the  old  weir  was  unwatered  in  order  to 
ascertain  the  nature  of  the],bottom,  with  a  view  to  the  erection  of  a  new  structure. 
It  wab  then  found  that  by  a  slight  change  in  position  a  good  foundation  could  be 
obtained,  a  larger  structure  built,  and  a  better  direction  given  to  the  discharge^of 
the  water. 

All  these  being  important  requirements,  it  was  decided  that  they  should  be 
taken  advantage  of  in  the  site  selected  and  design  for  the  new  weir,  and  with  a 
view  to  the  improvement  of  the  line  of  the  public  road,  that  a  separate  bridgje 
should  be  constructed  over  the  entrance  channel. — (See  Appendix  No.  2.) 

These  works  are  now  under  contract,  abouj;  one  half  the  cost  of  which  is 
fairly  chargeable  to  extraordinary  repairs  of  the  old  canal,  and  the  other  half  to 
the  canal  enlargement. 

At  the  time  of  the  destniction  of  flie  weir  several  vessels  sustained  slight 
injuries  from  the  same  cause  (the  rain  flood)  and  for  which  the  owners  have 
claimed  compensation. 

In  considering  these  matters,  the  question  presents  itself  whether  this  extra, 
ordinary  rainfall  and  flood  do  not  come  under  the  head  of  occurrences  forj which 
human  foresight  could  not  be  expected  to  provide,  and  therefore  the  Department 
cannot  be  held  responsible  for  their  results.  , 
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It  may  further  be  stated  that  in  placmg  and  maintaining  the  canal  in 
efficient  working  order,  it  seems  as  if  the  duties  devolving  upon  the  Department 
in  chaise  of  it  had  been  fully  discharged,  consequently  those  using  the  canal 
may  reasonably  be  expected  to  continue,  from  the  time  of  entering  to  the  time  of 
leaving,  to  be  responsible  for  the  safety  of  their  own  property. 

From  the  applications  made  for  alleged  damages  to  vessels  it  may  be  inferred 
that  some  of  the  owners  of  that  class  of  property  are,  under  the  impression  that 
vessels  are,  in  a  measure,  insured  by  the  Government  the  moment  they  enter  a 
canal. 

To  guard  against  such  impressions,  it  would  be  well  to  consider  the  advisa- 
bility of  giving  public  notice  at  the  opening  of  navigation  to  the  effect  that  the 
canals  having  been  placed  in  good  working  order  all  those  using  them  must  assume 
the  entire  responsibility  of  the  safety  and  security  of  their  own  property  when 
passing  through  them. 

Section  No.  2. 

The  works  on  this  section  are  completed,  and  the  contractors,  Messrs.  Den- 
nison,  Belden  &  Co.,  have  been  settled  with  in  full  ;  the  sum  paid  to  them 
amounts  in  the  aggregate  to  $511,408.40. 

This  part  of  the  line  and  the  works  upon  it  may  be  briefly  described  as  fol- 
lows : — 

It  is  situated  chiefly  in  what  is  called  May's  Ravine,  and  is  altogether  about 
2,700  feet  in  length,  extending  from  a  point  a  little  south  of  the  main  road, 
between  Port  Dalhousie  and  St.  Catharines  to  within  about  1,000  feet  of  the 
entrance  piers  above  the  first  lock. 

Upon  it  there  are  two  locks,  two  regulating  weirs,  abutments,  etc.>  for  a 
road  bridge  at  the  upper  end  of  the  third  lock*  a  bridge  over  the  supply  race, 
and  one  for  the  towing  path  below  this  lock,  a  dam  between  the  lower  side  of  the 
weir  and  the  upper  end  of  the  second  lock,  and  entrance  piers  at  the  lower  end 
of  the  latter.     (See  Appendix  No.  3.) 

The  lower  lock  (No.  2)  on  this  section  was  not  commenced  until  after 
antbority  was  given  to  place  all  structures  at  a  depth  cc^responding  to  a  draft  of 
14  feet  water,  and  as  it  connects  with  the  upper  inner  basin,  the  level  of  which 
cannot  be  raised  without  flooding  a  large  extent  of  low  land  and  endangering 
existing  works,  it  was  considered  proper  to  have  the  bottom  sunk  to  meet  the 

*The  numbering  of  the  locks  commences  at  Fort  DaUiouftie  and  contmnes  on  upward. 
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eontemplated  future  requirements.  An  arrangement  to  that  effect  was  therfore 
made  with  the  Contractors.  At  the  requisite  depth  the  materials  were 
found  to  be  of  so  varied  and  unequal  a  nature  that,  after  a  thorough  examination 
of  the  place,  instructions  were  given  to  have  a  bearing  surface  formed  of  con- 
crete, for  the  floor  timbers  and  base  of  the  wall,  as  well  as  to  have  the  cross 
vertical  cut-olfs  at  the  recesses  and  at  the  lower  end,  together  with  the  spaces 
between  the  timbers  all  made  up  wiih  a  like  class  of  material. 

The  lock  is  situated  in  what  was  formerly  a  projecting  high  point  of  land 
on  the  south-westerly  side  of  the  ravine,  and  on  the  opposite  or  easterly  side  the 
regulating  weir  for  the  reach  above  is  built. 

In  excavating  for  the  foundation  of  the  connecting  wall  between  these  stiuc- 
tures,  there  was  found  the  deep  bed  of  an  old  water-course  filled  with  various 
kinds  of  debris  to  a  depth  of  from  10  to  12  feet,  all  of  which  had  to  be  removed 
to  a  much  greater  width  than  if  it  had  been  of  a  harder  nature.  From  the  deepest 
part  upward,  the  wall  was  built  in  stretches  stepped  off,  at  a  rate  corresponding 
to  the  inclination  of  the  bottom,  and  carried  up  to  the  height  of  the  adjoining 
works. 

This  wall  from  the  lowest  part  of  the  foundation  to  the  top  is  37  feet  high, 
it  is  built  of  a  heavy  class  of  stone  laid  in  hydraulic  cement  mortar,  and  is 
well  banked  up  on  both  sides  ;  it  is  intended -to  serve  as  a  means  of  cutting  off 
the  water  with  a  less  width  of  embankment  than  would  otherwise  have  been 
required,  and  obviates  the  necessity  of  a  wall  below  the  weir. 

In  the  vicinity  of  the  lower  entrance  to  the  second  lock,  the  bottom  having 
been  understood  to  be  of  moderately  hard  material,  it  was  contemplated  to  fonn 
the  approach  or  side  piers  of  crib  work  with  a  stone  superstructure. 

This  had  in  view  not  only  the  coastruction  of  permanent  works  at  the 
entrance,  but  to  ascertain  in  some  measure  the  effect  of  masonry  built  on  crib 
work  sunk  in  deep  water,  and  thereby  assist  in  arriving  at  a  conclusion  relative 
to  the  comparative  advantages  of  timber  and  stone,  for  the  renewal  of  the  super- 
structure of  harbor  piers.* 

The  bottom,  however,  turned  out  so  ver}^  different  from  what  was  antici- 
pated that  the  plan  had  to  be  abandoned.  In  fact  it  seemed  at  one  time  doubtful 
whether  anything  like  a  fair  piece  of  work  could  be  obtained,  as  the  cribs  settled 
down  either  inside  or  outside  of  the  lines,  or  in  some  direction  other  than  tha4i 


*Thi8  question  has  on  several  occasions  occupied  attention  without  any  certain  guide  for 
solution. 
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required.  It  was  iherefore  found  necessary  to  drive  a  few  piles  at  some  places, 
at  others  either  to  cut  down  or  build  up  parts  of  the  tops  of  the  cribs  at  low 
water ;  all  of  which  combined  was  ultimately  successful  in  enabling  a  timber 
superstructure  to  be  put  on  in  a  substantial  manner  and  to  a  moderately  fair 
line. 

It  may  here  be  stated  that  a  continuous  track-path  through  the  upper  basin, 
between  the  piers  at  the  lower  end  of  lock  two  and  those  at  the  upper  end  of 
the  first  lock,  is  proposed  to  be  made  by  means^  of  a  floating  roadway  held  in 
place  by  piles  that  are  connected  by  cross  and  diagonal  braces,  and  with  a  heavy 
railing  on  top,  in  a  similar  manner  to  that  in  use  at  several  places  between  Port 
Dalhousie  and  St.  Catharines. 

The  reach  between  the  second  and  third  locks  is  fully  1,800  feet  long,  and 
has  a  mean  width  of  about  190  feet.  It  follows  the  line  of  the  ravine,  and 
although  curving  somewhat  quickly  its  width  will  prevent  any  inconvenience  to 
vessels  passing  in  either  direction,  while  its  suriace  area  and  ci  nnection  with  the 
supply  race  above  precludes  the  possibility  of  the  height  of  the  level  being 
influenced  to  any  appreciable  extent  by  lockage. 

The  third  lock  adjoins  the  main  road  between  Port  Dalhousie  and  St.  Cathar- 
ines, the  upper  wings  of  which  have  been  extended  to  serve  as  the  abutments  of 
a  swing  bridge  to  carry  the  road  traflSc ;  and  on  the  same  line,  abutments  and  a 
centre  pier  for  a  fixed  bridge  over  the  raceway  have  been  also  built. 

As  stated  in  my  report  for  1877,  on  excavating  the  pit  for  the  foundation 
of  this  lock,  it  was  found  that  the  bottom,  at  the  required  depth,  consisted  of 
quicksand  so  much  charged  with  water  that,  at  many  places,  the  material  yielded 
ia  every  direction  when  a  person  attempted  to  walk  on  it.  This  was  looked 
upon  as  so  serious  a  matter  that  it  led,  at  first,  to  the  impression  that  the  site  of 
the  lock  would  have  to  be  changed.  But,  after  considering  the  question,  it  was 
decided  that,  by  confining  the  quicksand  and  forming  an  artificial  crust  over  it 
of  a  suitable  thickness,  a  foundation  would  be  obtained  which,  with  other  pre- 
cautionary measures,  would  be  certain  to  answer  all  the  purposes  required. 

In  order  to  carry  out  this  plan,  a  pit  was  sunk  a  short  distance  beyond  the 
lower  end  of  the  lock  and  connected  with  channels  cut  on  each  side  of  the  bot- 
tom, of  a  depth  which  drained  the  material  that  had  to  be  taken  out.  On  the 
water  being  kept  well  down  at  the  lower  end,  the  material  for  a  stretch  the  full 
width  of  the  pit  at  the  upper  end  was  removed  to  form  a  place  for  a  stratum  of 
concrete  two  feet  in  depth.  This  system  was  continued  until  a  crust  of  concrete 
of  the  depth  above  mentioned  was  formed  over  the  entire  foundation,  at  the 


Digitized  by  VjOOQIC 


22 

* 

proper  level  to  receive  the  floor  timbers.  The  trenches,  cut  for  sheet  piles  at  the 
^lit^e  sill  platforms  and  across  the  lower  end  of  the  foundation,  were  all  filled 
with  concrete. 

The  plan  adopted,  it  may  be  stated,  has  answered  a  good  purpose,  as  the 
lock  has  been  completed  for  nearly  two  years  without  a  crack  being  visible  in 
the  walls,  or  any  indications  of  unequal  settlement. 

Section  No.  3. 

On  the  first  of  August  last  the  contractors  for  this  section,  Messrs.  Denison 
Belden  &  Co.,  were  settled  with.  The  sum  paid  to  them  in  the  aggregate 
amounts  to  S339,247.02. 

The  works  upon  it  embrace  the  formation  of  2,500  feet  in  length  ot  the 
canal  ;  the  construction  of  two  lift  locks,  two  regulating  weirs,  abutments  and 
piers  for  two  bridges  over  side  openings,  and  the  cutting  of  a  supply  race.  (See 
Appendix  No.  4.) 

The  third  and  fourth  locks  are  800  feet  apart,  and  the  fourth  and  fifth  locks 
780  feet  apart ;  they  are  each  to  have  a  lift  of  14  feet.  The  bottoms  of  them 
are  of  pine  timber,  laid  transversely,  about  six  inches  apart,  generally  of  a  length 
to  reach  from  rear  to  rear  of  the  side  walls,  and  resting  on  sub  sills  placed  near 
the  front  and  rear  of  the  respective  walls ;  the  spaces  between  the  floor  timbers 
are  closely  filled  with  puddled  clay ;  the  platforms  under  the  entire  space  occu- 
pied by  the  gates,  when  in  position,  are  formed  of  well  jointed  timbers  of  the 
full  length  to  extend  from  one  side  of  the  foundation  to  the  othei^,  and  fastened 
together  by  horizontal  tie  rods,  anchored  t.o  timbers  placed  five  feet  below  the 
bottom,  and  further  secured  by  a  range  of  vertical  sheet  piles  on  each  side.  The 
sills  on  which  the  gates  are  to  bear  when  closed,  are  of  white  oak  timbers  of 
large  dimensions,  dressed,  planed  and  tenouned  into  each  other,  partly  let  into  the 
platfoiTO,  and  the  whole  strongly  bound  together  by  heavy  wrought  iron  straps 
bolted  to  the  timber  underneath.  Sheet  piles  are  also  put  in  at  the  lower  end  of 
the  foundation,  and  the  whole  area  of  the  bottom  covered  with  close  laid,  well- 
jointed  3-inch  plank,  fastened  to  the  cross  timbers  with  white  oak  treenails.  After 
the  side  walls  are  built,  a  second  course  of  pine  plank  two  inches  thick, 
properly  jointed,  is  laid  over  the  whole  area  of  the  chamber  and  fastened  with 
pressed  spikes.  This  kind  of  foundation  is  laid,  and  the  chamber  floor  formed, 
in  all  cases  where  the  bottom  is  of  moderately  hard,  compact  clay. 

From  a  point  about  200  feet  above  th3  head  of  the  fifth  lock  a  supply 
race  GO  feet  in  width  at  bottom  is  formed  alons:  the  west  side  of  the  canal  down 
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to  May's  Ravine,  where  the  water  from  it  will  enter  the  reach  above  the  second 
lock  In  this  race-way  are  built  the  weirs  intended  to  regulate  the  water  levels 
6f  the  canal  at  the  third,  fourth  and  fifth  locks.  The  water-stretches  above  these 
wiers  are  connected  with  the  roaches  or  levels  by  side  cuts  above  the  respective 
locks. 

In  this  way  the  water  discharged,  when  emptying  the  lock  above,  will  be 
carried  off  and  the  water  supplied  when  filling  the  lock  below,  without,  in  e'thcr 
<*ase,  having  any  material  influence  on  the  height  of  the  reach.  The  regulating 
weirs  are  of  ma.sonry  laid  on  a  foundation  of  timber  placed  5  feet  below  the 
surface  of  the  lower  reach. 

At  the  upper  water  line,  the  breast  wall  is  62  feet  long  between  the  side 
walls,  leaving,  exclusive  of  the  centre  pier,  two  spill- ways,  each  29  feet  in  width, 
the  tops  of  which  are  nine  inches  below  the  upper  reach.  In  the  breast  wall 
there  are  in  all  cases  six  sluice-ways  each  4  feet  square.  The  gates  lor  them  will 
be  on  the  upper  side  of  the  wall  and  be  two  feet  in  dt-pth  ;  they  are  to  be 
opposite  the  bottom  part  of  the  opening  to  allow  the  water  to  break  up  before  it 
passes  beyond  the  lower  face  of  the  wall. 

As  stated  in  Appendix  No.  18,  "  The  natural  drainage  of  the  country  between 
Lock  No.  4  and  the  Queenston  Road  crossing  at  St  Catharines,  flows  toward^ 
the  north  ;  this  is  intercepted  by  the  canal  and  its  works."  On  this  stretch,  long 
continued  heavy  rains  and  the  melting  of  deep  snow  produce  a  great  quantity  of 
water,  to  dispose  of  which  rendered  theformation  of  alarge  ditch  necessarj'  along 
the  west  jside  of  the  land  acquired  for  the  new  line  of  canal.  This  ditch  dis- 
charges into  a  branch  of  May's  Ravine  at  a  place  where  the  bank  is  ste#p.  The 
outlet  was  therefore  formed  of  masonry,  the  sides  corresponding  to  the  declivity 
of  the  ground,  with  cross  walls  at  short  distances  apart,  thus  making  the  descent 
by  a  series  of  steps,  to  an  arched  culvert  which  carries  the  water  under  the  public 
road  into  the  level  above  the  second  lock. 

Without  entering  into  further  details  of  this  part  of  the  line,  it  may  be 
stated  that  Messrs.  Denison,  Belden  &  Co.,  Contractors  for  Section^  Nos.  2  &  3, 
executed  the  works  under  their  own  direct  management,  and  from  the  commence- 
ment until  the  completion  of  the  whole,  displayed  not  only  a  thorough  business 
capacity,  but  in  every  respect  showed  a  disposition  to  carry  out  in  a  straight- 
forward, honorable  manner  all  the  conditions  of  the  agreements  they  entered 
into  with  this  Department. 

Section  No.  4. 

The  works  embraced  in  the  contract  for  this  section  are  so  nearly  completed 
that  the  Contractors,  Messrs.  Blake  Bros.  &>  Campbell,  have  been  settled  with  in 
fall  and  paid  the  sum  of  $108,454.54. 
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They  included  the  formation  of  the  canal  for  a  distance  of  about  3,2^0  feet  p 
the  excavation  and  grading  required  to  form  a  now  line  for  the  Welland  Railway 
lor  a  distance  of  5,944  leet ;  the  construction  of  piers  and  abutments  for  two  swing 
bridges,  one  for  the  railway  and  another  for  a  public  road,  with  small  fixed 
bridges  and  culverts  over  the  ditch  lor  drainage,  etc.     (See  Appendix  No.  5.) 

On  this  section,  as  previously  stated,  the  canal  line  crosses  that  of  the  rail- 
way at  a  place  where  the  track  is  very  little  higher  than  the  surface  of  the  ground, 
and  where  the  level  of  the  reach  will  be  about  five  feet  above  it.  The  line  of  the 
railway  was  therefore  changed,  the  grade  upon  it  continued  1,500  feet  further,  but 
with  less  inclination  than  to  the  northward  of  the  place  where  the  change  of  line 
commences.  This  had  to  be  done  to  enable  the  track  to  be  raised  about  six  feet 
higher  than  the  canal  level,  and  to  get  stretches  of  about  1,100  feet  immediately 
on  the  north  side  of  the  bridge,  and  2,200  feet  on  its  south  side,  with  little  or  no 
inclination. 

This  change  will  be  made  without  any  interruption  to  the  railway  traflSc, 
and,  in  the  arrangements  throughout,  safety  and  convenience  have  been  duly 
considered. 

»  The  masonry  and  other  stationary  works  for  this  bridge  are  arranged  for 
the  crossing  to  be  made  at  an  angle  of  about  52  degrees,  and  those  for  the  pubbc 
road  crossing  are  at  right  angles  to  the  lino  of  the  canal. 

The  quantity  of  excavation  done  on  this  section  considerably  exceeds  that 
originaUj  estimated,  for  the  reason  that  a  bed  of  sand  overlying  the  clay  was 
found  to  extend  along  a  great  part  of  the  line,  a  large  part  of  which  had  to 
be  removed  and  wasted,  and  suitable  materials  for  a  water-tight  bank  brought 
from  a  distance  to''occupy  its  place. 

The  piers  and  abutments  for  both  these  bridges  are  unconnected  with  any 
other  structui-es,  and  are  similar  to  ether  detached  bridge  works  elsewhere  on  the 
line,  and  of  which  a  general  description  will  be  given  further  on,  as  well  as  of 
the  superstructure  and  its  equipment  that  have  still  to  be  placed  under  contract. 
The  embankment  for  the  new  parts  of  the  railway  line  are  carried  up  to  sub- 
grade,  the  ballasting  and  tracklaying  on  which  will  be  done  by  the  company,  if 
satisfactory  arrangements  to  that  effect  can  be  made. 

The  works  on  this  part  of  the  line  have  been  well  executed,  without  any 
thing  more  than  ordinary  supervision ;  it  is,  therefore,  much  to  be  regretted  that 
a  considerable  part  of  the  amount  paid  for  it  has  passed  into  other  hands  than 
those  who  actually  dM  the  work,  or  furnished  materials  and  provided  means  to 
carry  it  out. 
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Section  No.  5.  * 

Jn  July  last,  the  Contractor  for  this  section,  Alexander  Manning,  was  settled 
with  in  full,  the  sum  paid  him  in  the  aggregate  amounts  to  8440,031.52.  It 
extends  over  a  distance  of  3,200  feet,  and  includes  the  construction  of  two  locks, 
two  regulating  weirs,  abutments  and  piers  at  two  openings  between  raceway 
and  channel,  etc.     (See  Appendix  No.  4.) 

The  distance  between  the  fifth  or  upper  lock  on  section  three,  and  the  sixth 
or  lower  lock  on  section  Jive  is  about  six-sevenths  of  a  mile ;  between  the  sixth 
and  seventh  lock  the  distance  is  1,460  feet ;  both  these  locks  have  a  lift 
of  14  leet.  After  the  pits  for  them  had  been  excavated,  it  was  found  that  the 
bottom,  in  both  cases,  was  of  material  of  a  soft,  yielding  nature  when  kept 
for  a  short  time  moist,  but  when  exposed  to  the  action  of  the  sun,  the  surface 
hardened,  seemed  to  contract  when  drying,  leaving  wide  deep  cracks  in 
every  direction  through  it  to  an  extent  that  indicated  there  would  be  great 
risk  in  treating  either  of  them  as  ordinary  •  clay  foundations.  On  consi- 
dering the  matter  fully,  it  was  decided  that  a  foot  depth  of  the  material  over  the 
whole  area  of  the  bottom  should  be  removed,  and  a  like  depth  of  hydraulic 
cement  concrete  be  substituted  for  it,  and  laid  to  form  a  bearing  surface  for  the 
floor  and  foundation  timbers. 

The  sheet  pile  trenches  at  the  mitre  sill  platforms  and  at  the  lower  ends  of 
the  locks,  also  the  spaces  between  foundation  timbers,  etc.,  were  all  filled  with 
concrete. 

The  upper  wings  of  the  sixth  lock,  for  fully  a  foot  below  the  bottom  of  the 
upper  reach,  have  been  extended  to  form  abutments  and  the  rest  pier  for  a  swing 
bridge  in  line  of  Geneva  Street  of  the  City  of  St.  Catharines,  and  a  fixed  bridge 
on  the  same  line  has  been  built  over  the  raceway  on  the  east  side  of  the  canal, 
and  another  over  the  ditch  on  the  west  side. 

On  this  part  of  the  line,  the  supply  race  and  regulating  weirs  are  on  the  east 
side  of  the  canal,  the  openings  of  the  former  being  near  the  upper  end  of  the 
section,  between  the  loclcs,  and  a  short  distance  below  the  sixth  lock,  and  the 
weirs  are  situated  in  the  race  between  these  places. 

The  quantity  of  excavation  on  this  section  has  been  increased  over  that 
originally  estimated,  by  a  like  cause  as  stated  in  connection  with  Section  No.  4, 
namely,  coming  across  a  bed  of  sand  that  had  to  be  removed  and  wasted,  and 
suitable  material  found  as  a  substitute  for  it. 

The  whole  of  the  works,  although  carried  on  under  a  sub-contract,  have  been 
executed  in  a  creditable  and  satisfactory  manner,  without  such  annoyance  as 
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frequently  results  from  the  necessity  of  conducting  even  raiuor  operations  under 
similar  circumstances. 

Section  No.  6. 

In  October  last  a  full  and  final  settlement  was  made  with  Patrick  Shannon, 
the  Contractor  for  this  section,  and  the  balance  then  due  was  paid,  making, 
together  with  progress  estimates,  advances  on  drawback,  etc.,  a  total  sum  of 
$131,378.23,  which  the  works  on  this  part  of  the  line  have  cost. 

They  consist  oi  the  formation  of  the  canal  for  a  distance  of  7,000  feet ;  the 
construction  of  abutments  and  piers  for  a  swing  bridge  to  carry,  over  the  canal, 
the  Niagara  Street  tmffic  to  and  from  St.  Catharines  ;  a  small  bridge  over  the 
drainage  way  on  the  west  side  of  the  canal,  and  the  abutments  and  piers  for  two 
bridges  over  openings  to  and  from  the  regulating  race.     (See  Appendix  No.  6.) 

A  considerable  paiii  of  this  section  is  in  embankment,  and  the  adjoining 
ground  is  so  low  that  the  surface  level  of  the  canal  will  be  10  feet  over  it.  This 
necessitated  great  care  to  be  taken  in  preparing  the  seats  of  the  banks,  as  weU 
.  as  in  the  subsequent  formation  of  them  and  the  class  of  materials  used  for  that 
purpose,  especially  as  the  remark  made  in  relation  to  Sections  Nos.  4?  and  5  is 
equally  applicable  in  this  case,  i.e.,  a  bed  of  sand  was  found  to  extend  a  consi- 
derable distance  along  the  line,  which  had  to  be  removed,  and  other  materials 
excavated  and  brought  a  considemble  distance,  to  occupy  its  place,  as   well  as 

other  precautionary  measures  adopted  to  render  the  banks  impervious  to  water 

* 

The  abutments  and  piers  for  the  bridge  to  be  constructed  on  this  section  are 
of  a  like  class  as  those  elsewhere  described  for  cetached  structures,  and  are 
placed  so  that  the  crossing  will  be  at  right  angles  to  the  canal. 

The  road  and  land  in  the  vicinity  being  much  lower  than  the  bridge  seat, 
the  street  on  the  west  side  was  raised,  and  the  bank  extended  a  considerable 
diswtnce  westward  with  a  view  to  diminishing  the  grade  on  the  approach. 

This,  the  Resident  Officer,  Mr.  Monro,  states,  was  done  with  the  knowledge 
and  consent,  if  not  at  the  request,  of  the  Street  Inspector  of  the  City  of  St. 
Catharines  ;  nevertheless,  the  adjoining  proprietor  on  the  south  side  .claims 
heavy  damages  for  raising  the  street  alongside  of  his  property. 

It  is  not  known  positively  whether  the  City  Corporation  sustains  the  action 
of  the  Street  Inspector  or  ignores  it. 

In  case  of  the  latter,  and  assuming  that  a  steeper  approach  to  the  biidgo 
would  be  preferable  to  allowing  the  street  to  remain  at  its  present  height,  the 
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material  can  be  removed  and  placed  on  canal  property  on  the  north  side,  at  about 
ooe-third  of  the  amount  of  the  damages  which  the  claimant  alleges  his  property 
to  have  sustained. 

The  pipe  from  the  city  waterworks,  which  the  Department  granted  permis- 
sion, under  certain  conditions,  to  carry  under  the  canal  near  this  place,  has  been 
laid,  and  when  doing  this  it  is  understood  every  precaution  was  adopted  to  guard 
against  future  accidents. 

The  works  on  this  section,  after  a  great  deal  of  unnecessary  trouble  and 
annoyance,  have  been  tolerably  well  executed;  it  is,  however,  to  be  regretted 
that  satisfactory  settlements  were  not,  in  all  cases,  made  with  those  who  actually 
did  the  work  and  furnished  materials  for  it. 

Section  No.  7. 

The  Contractors  for  this  section,  Messrs.  Higgins  &  Sullivan,  were  settled 
with  on  the  1st  August  last,  and  the  balance  on  the  final  estimate  was  in  a  short 
time  afterwards  paid,  making  the  aggregate  cost  of  this  part  of  the  line  amount 
to  $388,672.30. 

It  extends  from  a  line  a  little  to  the  south  of  the  road  between  St.  Catha- 
rines and  Queenston,  a  distance  of  3,083  feet  in  a  north-westerly  direction. 
The  contract  for  it  embraces  the  construction  of  two  lift  locks — two  regulating 
weirs — the  abutments  and  piers  at  two  openings  between  the  supply  race  and 
the,  canal — abutments  and  piers  for  a  swing  bridge  to  carry  the  traflBc  of  the 
public  road  above  mentioned.     (See  Appendix  No.  4.) 

The  distance  between  the  seventh  lock.  Section  5,  and  eighth ^lock.  Section  7, 
is  about  7,405  feet,  and  between  the  eighth  and  ninth  locks  the  distance  is 
740  feet ;  each  of  the  latter  two  locks  have  a  lift  of  12  feet. 

On  excavating  the  pit  for  the  foundation  of  the  ninth  or  upper  lock  on  this 
section,  the  bottom  was  found  to  be  of  a  nature  similar  to  that  previously  described 
for  the  sixth  and  seventh  locks,  except  that  when  moist  it  seemed  to  get  even 
softer,  and  when  dry  the  cracks  through  it  were  larger  and  deeper.  It  was 
therefore  decided  that  fifteen  inches  in  depth  of  .the  material,  below  the  regular 
line,  should  be  removed  for  the  whole  area  of  the  bottom,  and  a  stratum  of 
hydraulic  cement  concrete,  laid  on  in  layers,  substituted  for  it,  to  form  a  bearing 
surface  for  the  foundation  timbers. 

The  spaces  between  these  timbers,  the  sheet-pile  trenches  at  the  mitre  sill 
platforms,    and   at   the  lower   end   of  the  lock   are  also  all  filled  with  concrete. 
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On  reaching  the  depth  originally  contemplated  for  the  foundation  of  the  eighth 
•  or  lower  lock  on  this  section,  it  was,  from  the  nature  of  the  material,  considered 
advisable  to  remove  a  range  15  feet  in  width  and  12  inches  in  depth  along  each 
side  of  the  bottom,  and  to  fill  the  same  with  concrete  to  form  a  bearing  surface 
for  both  ends  of  the  floor  timbers  and  the  side  walls  over  them. 

The  lock  masonry  on  this  section  was  sublet  by  the  contractors,  aqd  got 
into  hands  that  required  more  than  an  ordinary  degree  of  vigilance  to  be  certain 
of  the  work  being  even  moderately  well  executed.  This,  toge^.her  with  being  rather 
unfortunately  situated,  in  regard  to  a  proper  inspector  at  that  place,  led  to  a 
vast  deal  of  trouble  and  annoyance  until  the  true  state  of  matters  became  better 
understood,  when  arrangements  were  at  once  made  to  suit  the  circumstances. 

It  is,  however,  proper  to  state  that,  although  the  contractors  had,  by  their 
own  acts,  lost  control  of  the  works,  one  of  their  sureties  took  an  active  and 
creditable  part,  in  seeing  matters  put  right,  as  well  as  in  exercising  his  influence 
at  the  right  time  to  effect  a  full  and  final  settlement  of  the  business. 

The  supply  race  and  regulating  weirs  on  this  part  of  the  line  are  on  the 
east  side ;  the  race  connects  with  the  canal  a  short  distance  above  the  ninth  lock, 
where  abutments  and  a  pier  for  a  bridge  have  been  built.  A  short  distance  below 
this  there  is  an  outside  basin  of  fully  4  acres  area,  the  height  of  which  is  regulated 
by  a  weir  that  passes  the  surplus  water  into  a  lower  basin  of  fully  seven 
acres  area. 

From  this  lower  basin,  there  is  an  opening  into  the  canal  that  will  supply 
water  when  filling  the  eighth  lock,  or  carry  off*  the  water  when  emptying  the  ninth 
lock ;  the  height  of  this  basin  is  regulated  by  a  weir  in  its  north  bank,  and  from 
which  the  water  passes  into  a  still  lower  basin  or  race,  and  connects  with  the 
canal  by  an  opening  formed  near  the  south  end  of  Section  No.  6. 

The  abutments,  piers  and  other  works  connected  with  the  stationary  parts  of  a 
swing  bridge,  to  carry  the  traffic  of  the  public  highway  from  St.  Catharines 
eastward,  are  ready  for  the  superstructure  and  its  equipment.  i 

To  enable  this  crossing  to  be  made  at  right  angles  to  the  canal,  the  line  had 
to  be  slightly  changed,  which  leaves  a  triangular  strip  of  land  on  the  south  side 
of  the  road,  that  will,  in  all  probability,  be  applied  for,  and  may  reasonably  be 
granted,  as  an  addition  to  the  cemetery  property. 

This  crossing  being  an  important  one,  it  is  contemplated  that  it,  as  well  as 
others  where  there  is  much  travel,  will  be  constructed  with  a  double  track-way 
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and  precautionary  measures  adopted,  in  all  cases,  for  the  safety   of  both  night 
and  day  travellers. 

Sections  Nos.  8  and  9. 

The  representatives  of  Cairns,  Morse,  Hart  &  Co.,  Contractors  for  these  two 
sections,  were  settled  with  in  July  last,  and  the  balance  then  due  on  the  fioal 
estimate  was,  a  few  days  afterwards,  paid  to  them,  making  the  total  cost  of  the 
works  included  in  this  contract  amount  to  $564,673.77. 

They  extend  over  about  one  mile  and  a  fifth  of  the  line,  embracing  the 
formation  of  the  channel  for  that  distance  ;  the  construction  of  three  regulating 
weirs,  the  abutments  and  piers  for  four  bridges  over  openings  between  the  side 
basins  or  raceway  and  the  canal ;  the  construction  of  the  stationarj'  parts  of  a 
swing  bridge  for  a  public  road  over .  the  canal,  and  a  culvert  to  pass  the  waters 
of  the  Ten  Mile  Creek  through  under  the  line.     (See  Appendix  No.  7.) 

The  reach,  between  the  ninth  lock  on  section  seven  and  the  tenth  lock,  is 
about  2,290  feet  long  ;  that  between  the  tenth  and  eleventh  locks  is  3,5 1&  feet 
in  length,  and  the  distance  between  the  eleventh  and  twelfth  locks  is  714  feet. 
All  the  three  locks  on  this  section  have  each  a  lift  of  12  feet,  and  the  foundation 
ior  each  of  them  was  prepared,  laid  and  secured  as  described  for  the  fourth  and 
fifth  locks. 

On  these  sections  the  supply  race,  regulating  weirs  and  a  series  of  basins 
commence  to  be  formed  on  the  westerly  and  northern  sides  of  the  line  up  to 
about  the  22nd  lock. 

These  basins  or  ponds  are,  in  some  cases,  of  considerable  extent,  and  are 
intended  to  be.  invariably,  of  the  same  height  as  the  reaches  with  which  they 
connect  by  means  of  the  openings  made  through  the  banks.  These  openings,  as  has 
been  stated  in  other  cases,  are  intended  to  admit  a  supply  of  water  when  filling  the 
lock  below  them,  and  to  carry  off  the  water  when  emptying  the  lock  above  them. 

The  basins  are  to  be  maintained  at  their  proper  height  by  a  constant  over- 
flow from  the  summit  level,  regulated  by  large  weirs  built  outside  the  line  of 
the  canal. 

Thus  the  various  comi)aratively  short  reaches  along  the  rapid  ascent  near 
the  foot  of  the  escarpment  will  be  in  a  great  measure  free  from  currents  of  any 
kind  and  subject  to  little  or  no  variation  of  level,  as  the  water  supply,  except 
what  is  required  for  lockage,  will  for  the  most  part  pass  wholly  on  the  westerly 
and  north-westerly  sides  of  the  channel,  which  is  considered  to  be  an  important 
zdA  distinctive  feature  of  this  part  of  the  line. 
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The  culvert  to  carr^'  the  water  of  the  Ten  Mile  Creek  through  under  tbe 
canal  was  amongst  the  first  works  executed  on  these  sections  ;  it  has  now  been  ui 
use  for  several  years,  and  fully  answers  the  purpose  contemplated. 

The  abutments,  piers  and  stationary  works  for  the  roadway  bridge  have  been 
constructed  ;  abutments  and  piers  for  bridges  over  the  regulating  openings  have 
been  built,  and  all  the  works  embraced  in  the  contract  executed  and  completed. 

The  whole  of  the  lock  masonry  on  these  sections  was  done  under  a  sub- 
contract ;  nevertheless,  it  was  in  the  hands  of  a  person  who  conducted  the 
operations  in  a  manner,  that  with  close  supervision,  a  moderately  good  class  of 
work  has  been  secured. 

The  original  contractors  (once  quite  numerous)  for  these  sections,  had  all  in 
some  way  ceased  to  be  connected  with  the  undertaking,  and,  therefore,  had 
nothing  whatever  to  do  with  the  closing  up  of  the  business ;  it  is,  however^ 
pi-oper  to  state  that  no  contractors  could  have  acted  in  a  more  straightforward 
manner  than  Messrs.  Hunter  and  Murray,  the  gentlemen  with  whom' the  final 
arrangements  were  made. 

Section  No.  10. 

The  contractors  for  this  section,  John  Qinty  &  Co.,  represented  by  Alexander 
Manning,  were  settled  with  in  July  last,  and  the  balance  then  due  was  soou 
afterwards  paid,  which,  together  with  advances  on  progress  estimates^  amount  in 
the  aggregate  to  the  sum  of  $385 ,621. 97,  as  the  cost  of  the  works  on  this  part  of 
the  line. 

It  is  about  2,107  feet  long,  and  embraces  the  construction  of  two  locks,  two 
legulating  weirs,  abutments  and  piers  for  two  bridges  over  regulating  openings » 
extending  the  lower  wings  of  the  thirteenth  lock  so  as  to  form  abutments  and 
rest  piers,  etc.,  for  a  swing  bridge,  forming  approaches  to  the  bridge  seat,  building 
two  small  bridges  to  continue  the  line  of  road  on  the  west  side  of  the  canal,  and 
forming  basins.    {Sqg  Appendix  No.  7.) 

The  reach  between  the  12th  lock  (Section  9)  and  the  13th  lock  is  about  750 
feet  long,  and  tlie  13th  and  14th  locks  are  fully  680  feet  apart ;  each  of  the  two 
latter  has  a  lift  of  12  feet. 

On  the  pit  for  the  foundation  of  the  14th  or  upper  lock  on  this  section 
having  been  excavated  to  the  full  depth  contemplated,  the  bottom  material  waa 
found  to  be  of  a  similar  nature  to  that  already  described  as  being  in  the  bottoma 
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of  Locks  Nos.  6,  7  and  9;  it  was,  therefore,  decided  that  for  the  whole  area  of 
the  foundation  the  material  should  be  removed  for  a  depth  of  fifteen  inches,  and 
a  stratum  of  concrete  of  a  like  depth  be  substituted  for  it,  to  form  a  bearing^ 
Burfiice  for  the  floor  timbers  and  side  walls. 

Concrete  was  also  used  in  the  sheet  pile  trenches,  at  the  mitre  sill  platforms 
and  at  the  lower  end  of  the  lock,  as  well  as  between  the  timbers  in  the  chamber 
and  at  other  places  where  it  could  be  used  advantageously. 

The  spaces  between  the  foundation  timbers  and  all  the  sheet  pile  trenches, 
in  the  thirteenth  lock,  were  also  filled  with  concrete. 

All  the  works  above  enumerated  as  embraced  in  this  contract,  and  such 
others  as  are  common  to  other  sections  or  parts  of  the  line,  and  to  which  atten- 
tion will  be  subsequently  drawn,  are  fully  and  satisfactorily  completed. 

The  roadway  leading  to  and  from  the  bridge  over  the  lower  lock  has  been 
made  of  the  full  height  and  width,  and  two  stationary  bridges  built  for  it,  one 
ofer  an  opening  between  two  ponds,  and  another  over  a  small  tributary  of  tho 
Ten  Mile  Creek. 

It  may  here  be  stated  that  Alexander  Manning,  the  managing  partner  of  iho 
firm,  personally  conducted  the  business  connected  with  the  greater  part  of  the 
work  on  this  section. 

Seci'ion  No.  11. 

In  July  last  the  representatives  of  the  contractor  for  tJiis  section,  Paul  Ross, 
were  settled  with,  and  the  balance  due  on  the  final  estimate  was,  a  few  weeks 
afterwards,  paid,  all  of  which  shew  that  the  works  on  this  part  of  the  line  have 
t-ost  the  sum  of  $376,645.80. 

It  is  about  2,250  feet  in  length,  the  contract  for  which  provides  for  the 
construction  of  two  lift  locks,  a  regulating  weir,  building  abutments  and  piers 
ior  two  or  more  bridges  over  regulating  openings,  and  the  construction  of  a 
culvert  of  sufiicient  capacity  to  pass  the  traffic  of  a  public  road  under  the  canal- 
(See  Appendix  No.  7.) 

The  reach  between  the  14th  lock  (Section  10)  and  the  loth  lock  is  about  70O 
feet  long,*  the  15th  and  16th  locks  are  about  625  feet  apart;  each  of  the 
two  latter  has  a  lift  of  14  feet. 

The  foundations  for  them  were  prepared,  laid  and  secured  as  described  for 
the  4th  and  5th  locks. 
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The  road  culvert  has  been  in  use  for  nearly  two  years ;  it  is  fourteen  feet 
-Avide  in  the  clear,  and  fourteen  feet  high  from  the  surface  of  the  road  to  the 
underside  of  the  arch,  which  is  291  feet  long. 

The  total  length  from  the  outer  end  of  the  wings  on  one  side  to  a  like  point 
on  the  other  side  is  331  feet.  It  is  situated  on  a  part  of  the  Thorold  and  St. 
Davids  Road,  where  the  ground  is  comparatively  low  and  the  banks  of  the  canal 
high,  which  enabled  the  approaches  to  it,  on  both  sides,  to  be  made  with  only  a 
slight  inclination,  and  the  low  ground  on  the  east  side  afforded  good  drainage  for 
the  lowest  part  of  it. 

This  culvert  has  no  doubt  cost  more  than  the  amount  that  would  have  been 
required  to  construct  a  swing  bridge  over  the  canal,  but  its  future  maintenanee 
will  be  small  compared  with  the  keeping  up  and  renewal  of  a  bridge.  The 
safety  of  the  public  is  in  every  way  better  provided  for  by  a  culvert,  and  there 
can  be  no  delay  either  to  the  navigation  or  to  the  traffic  of  the  road. 

To  the  westward  of  the  culvert,  about  600  feet,  the  road  crosses  the  regulating 
raceway,  where  stone  abutments  and  piers  Iiave  been  built  and  a  substantial 
bridge  crossing  constructed. 

All  the  works  called  for  by  the  contract  have  been  carried  out,  and  although 
there  was  from  time  to  time  considerable  difficulty  in  getting  them  up  to  the 
standard  required  by  the  specification,  still  there  is  reason  to  beheve  that  sub- 
letting in  this  case  has  been  attended  with  better  results  than  if  an  attempt  had 
been  made  to  conduct  the  undertaking  under  the  management  of  the  original 
contractors. 

Section  No.  12. 

The  works  on  this  section  are  well  advanced  towards  completion ;  they  com- 
prise the  formation  of  about  2,115  feet  of  the  new  canal  and  certain  basins  on 
its  north-western  side,  the  construction  of  two  locks,  two  regulating  weirs,  the 
abutments  and  piers  for  two  bridges  over  regulating  openings.  The  section  also 
includes  all  the  works  connected  with  the  formation  of  about  7,o00  feet  of  a  new 
line  for  the  diversion  of  the  Great  Western  Railway,  embracing  the  construction 
of  a  tunnel,  the  thorough  drainage  of  the  cut,  sodding  of  the  slopes,  building 
culverts,  a  road  bridge,  etc.     (See  Appendix  No.  8.) 

The  distance  between  the  16th  lock  (Section  11)  and  the  17th  lock  is  about 
840  feet;  the  17th  and  18th  locks  are  780  feet  apart,  and  each  of  the  two  latter 
has  a  lift  of  14  feet. 
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The  material  forming  the  bottom  of  the  17th  lock  bein^  of  an  unusually  soft 
nature^  it  was  decided  to  remove  two  feet  in  depth  of  it  under  tiie  side  walls  and 
•one  foot  at  all  other  places,  aad  to  make  up  the  whole  with  concrete  to  the  proper 
height  to  form  a  fair  bearing  for  the  foundation  timbers.  The  spaces  between 
these^  as  well  as  the  sheet  pile  trenches,  were  also  filled  with  concrete. 

The  foundation  for  the  18th  lock  was  prepared^  laid  and  secured  as 
•described  for  the  4th  and  5  th  locks.  It  is  considered  proper  to  remark  here  that 
in  all  cases  where  short  reaches  are  on  a  curve,  the  convex  side  is  more  or  less 
ilattened,  according  to  the  degree  of  curvature. 

Diversion  of  the  Great  Western  Railway  Line. 

As  before  intimated,  the  works  embraced  in  the  contract  for  this  section  are 
aearly  completed,  at  least  they  are  as  far  advanced  as  they  can  be  until  the  line 
•of  the  Great  Western  Railway  is  changed,  nevertheless  the  line  of  the  railway 
•eaimot  be  altered  until  certain  arrangements  are  made  and  works  done  that  are 
not  included  in  tne  contract  for  Section  No.  12. 

These  works  consist  in  lowering  and  grading  as  mqch  of  the  present  railway 
kack  as  may  be  necessary  to  the  eastward  of  Section  12,  the  ballasting  and 
laying  the  track  upon  it  and  also  on  the  new  part  of  the  line,  all  of  which  works 
-are  covered  by  the  agreement  made  between  the  railway  company  and  this 
Department. 

It  may  further  be  stated  that  the  mode  of  carrying  them  out  was  previously, 
«nd  at  the  time  of  the  execution  of  this  agreement,  distinctly  understood  by  both 
{parties. 

With  a  view  to  an  explanation  of  this  matter,  the  statements  made  in  my 
report  of  1877,  relating  to  it,  are  repeated,  and  such  further  details  given  as  seem 
to  be  called  for  by  the  circumstances. 

This  course  is  considered  indispensable  from  the  fact  that  the  carrying  out 
of  the  agreements,  written  or  verbal,  devolves  upon  others  than  those  who,  in 
ihe  first  instance,  were  parties  to  the  making  of  them. 

On  this  section  the  line  of  the  new  canal  crosses  the  track  of  the  Great 
Western  Railway,  at  a  place  where. there  is  a  grade  of  about  38  feet  to  the  mil© 
for  a  long  distance  on  both  sides  of  the  intersection. 

It  was  therefore  urged  by  the  representatives  of  the  company  that,  under 
these  circumstances,  they  could  not  consistently  consent  to  have  the  track  carried 
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over  the  canal  by  means  of  a  swing  or  draw  bridge,  not  only  from  the  delay  to 
which  their  trains  would  be  subject,  but  from  the  danger  that  must  inevitably* 
result  to  the  travelling  public. 

They,  at  the  same  time,  submitted  a  sketch  plan,  showing  that  a  tunnel 
might  be  constructed  under  the  canal  for  the  passage  of  the  railway  traffic,  and 
stated  they  would  be  fully  satisfied  if  it  was  carried  out.  After  considerable 
discussion  on  the  subject,  it  was  arranged  that  the  line  of  the  railway  should  be 
changed  as  nearly  as  possible  to  that  indicated  on  the  plan,  that  this  fact, 
together  with  a  number  of  conditions  discussed  and  agreed  to,  should  be  embodied 
in  a  written  memorandum  and  signed  by  the  proper  representative  of  the  Great 
Western  Railway  Company,  and  by  the  Minister  of  Public  Works  on  the  part  of 
the  Government. 

There  was,  however,  considerable  delay  in  getting  this  document  executed, 
which,it  is  believed, could  not  well  be  obviated  in  the  state  of  the  Company's  affairs 
at  that  time.  It  is  dated  the  22nd  day  of  April,  1875,  and  provides,  amongst 
other  matters,  that  the  "  Depnrtment  of  Public  Works  shall  construct  a  tunnel 
"  under  the  canal  at  a  point  above  Lock  Mo.  18,  and  do  all  the  work  required  ior 
"  forming  a  connecting  link  of  railway  through  and  between  it  and  the  main 
line ;  this  connection  to  be  in  the  aggregate  about  7.500  foet  in  length." 

In  no  case  is  the  curvature  to  be  "less  than  1,443  feet  radius,  and  the 
"  gradient  nowhere  result  in  more  than  42  feet  per  mile,  ei therein  the  connecting 
"  link  or  in  the  adjoining  existing  line,  the  cuttings  to  be  at  least  24  feet  wide 
*'  and  embankments  18  feet  wide  on  top,  and  the  workmanship  throughout  to 
*'  be  executed  in  the  best  manner." 

"  The  Great  Western  Railway  Company  agree  to  pay  for  the  necessary 
"  right-of-way  for  the  new  line,  other  than  whe^e  it  passes  through  Government 
"  property.  In  the  latter  case  the  Com})any  to  receive  a  title  from  the  Depart- 
"  ment  of  Public  Works  to  such  a  quantity  of  Dominion  land  as  may  be 
**  reasonably  required  for  the  cuttings,  embankment,  drainage,  etc.,  of  the  new 
« line." 

"  The  Railway  Company  to  convey  to  the  Department  of  Public  Works 
**  such  of  their  lands,  connected  with  the  present  track,  as  lie  between  the  east 
*'  and  west  boundaries  of  the  property  recently  purchased  by  Government  for 
"  canal  enlargement." 


*G^ 


"  In  consideration  of  the    Government  constructing  the  line  of  Railway,, 
tunnel,  etc.,  instead  of  building  a  draw-bridge,  as  originally  contemplated,  the 
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"  Company  agree  to  waive  all  claims  for  prospective  losses  arising  from  increased 
*  length  of  line,  curvature,  grada  or  any  cause  whatever  connected  with  the 
**  operation  or  maintenance  of  the  line,  when  constructed  in  the  position  above 
"  indicated." 

It  was  then,  as  well  as  now,  known  that  to  carry  out  this  arrangement 
involved  the  necessity  of  lowering  about  four-fifths  of  a  mile  of  the  main  line  of 
the  railway,  beyond  the  eastern  end  of  the  point  of  diversion.  i 

The  representatives  of  the  Company  urged  that  the  execution  of  this  part  of 
the  work  could  not  reasonably  be  entrusted  to  an  ordinary  contractor,  an<l  that 
they,  therefore,  must  insist  that  the  Railway  Company  have  the  entire  control  of 
it.  Moreover,  that  when  doing  this  work  the  Company  could  advantageously 
ballast  the  new  part  of  the  line  and  lay  the  track  upon  it,  in  the  manner  consid- 
ered best  for  the  interests  of  the  railway.  This  proposition  was  then,  as  now, 
looked  upon  as  fair  and  reasonable,  provided  the  Company  would  undertake  to 
do  the  work  and  provide  the  necessary  materials  at  moderate  rates. 

To  get  at  a  proper  basis  of  settlement  of  these  matters,  it  was  verbally  agreed 
that  the  Company  should  authorize  one  of  its  officers,  or  some  other  person,  to 
meet  an  officer  or  person  named  and  authorized  by  the  Government,  to  look  into 
this  part  of  the  business  with  a  view  to  a  satisfactory  arrangement,  when  the 
time  for  that  purpose  arrived.  If  this  view  of  the  subject  is  still  favorably  enter- 
tained by  both  the  Government  and  the  Railway  Company,  steps  should  be  taken 
to  carry  it  out  by  each  naming  and  authorizing  a  person  to  act  in  the  matter. 

The  tunnel  is  665  feet  long,  which,  together  with  the  wings,  makes  a  total 
length  of  713  feet ;  it  is  16  feet  wide  in  the  clear,  and  18  feet  high  in  the  centre 
over  the  rail  level.  The  arch  is  a  semi-circle,  and  the  whole  is  on  a  curve  of 
1,443  feet  radius. 

Through  the  tunnel  the  track  will  be  nearly  level ;  to  the  westward  of  it  the 
grade  is  about  21  feet  to  the  mile,  and  to  the  eastward  it  at  no  place  exceeds  the 
inclination  agreed  upon,  41  feet  to  the  mile.  To  secure  this  grade  east  of  the 
new  part,  four-fifths  of  a  mile  of  the  main  line  will  have  to  be  lowered. 

The  side  slopes  in  the  cuttings  are  one  and  a  half  horizontal  to  one  vertical, 
tbey  are  well  sodded  and  for  the  most  part  thoroughly  drained.  The  toe  of  the 
alopes  on  both  sides  of  the  road-bed  are  supported  by  low  continuous  walls,  connected 
with  water-courses  of  dimensions  suited  to  their  position  and  formed  of  pitched 
stone  laid  in  hydraulic  cement  mortar.  The  road-bed  is  made  up  to  sub-grade ; 
Hie  large  culvert  at  the  west  end  of  the  new  line  lengthened  out ;  an  over  bridge 
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built  for  a  common  road  crossing ;  water-courses  are  formed  on  both  sides  of 
the  tunnel  of  concrete,  pitched  stone,  etc. ;  culverts  built  where  required,  and 
everything  done  in  the  most  substantial  manner,  fully  equal  to  the  requirement! 
of  the  most  liberal  interpietation  of  the  agreement. 

Messrs.  Lobb,  Dawson  &  Murray,  the  contractors  for  Section  No.  12,  have 
been  paid,  up  to  the  Slst  December,  1879,  the  sum  of  $529,800. 

Section  No.  13. 

The  contractors  for  this  section,  Messrs.  Ginty  and  Dickey,  represented  by 
Alexander  Manning,  were  settled  with  in  July  last,  and  the  balance  then  due  was 
paid  in  January,  1880,  which,  together  with  advances  on  progress  estimates, 
amount  in  the  aggregate  to  the  sum  of  $352,099.31,  as  the  cost  of  the  works  on 
this  part  of  the  line. 

It  embraces  the  formation  of  2,000  feet  in  length  of  the  new- canal,  the  con- 
gtruction  of  two  locks,  two  regulating  weirs,  the  abutments  and  piers  for  two 
bridges  over  regulating  openings,  and  the  formation  of  basins  on  the  north  side 
of  the  canal     (See  Appendix  No.  4.) 

The  distance  between  the  18th  lock  (Section  12)  and  the  19th  lock  is  about 
650  feet, and  the  reach  between  the  19th  and  20th  is  about  705  feet  long;  both 
of  the  latter  locks  have  14  feet  lift. 

The  foundations  for  them  were  prepared,  laid  and  secured  as  described  for 
the  4th  and  5th  locks. 

The  works  on  this  section  were  sub-let  to  persons  who  displayed  consider- 
able energy  in  pushing  forward  the  operations,  but  required  to  be  frequently 
reminded  about  the  proper  class  of  work. 

Section  No.  14. 

The  whole  of  the  works  covered  by  the  contract  for  this  section  are  com- 
pleted, and  the  detailed  final  estimate  of  them  is  now  in  course  of  preparation. 

They  consist  chiefly  in  the  formation  of  about  2,025  feet  of  the  channel,  the 
construction  of  two  locks,  two  regulating  weirs,  building  abutments  and  piers  for 
three  bridges  over  regulating  openings,  forming  basins  on  the  north  side  of  the 
.  line,  etc.    (See  Appendix  No.  4.) 
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The  distance  between  the  20th  lock  (Section  13)  and  the  Slst  lock  is  about 
690  feet,  and  the  reach  between  the  21st  and  22nd  locks  is  665  feet  long ;  both 
of  the  latter  locks  have  14  feet  lift. 

The  foundation  for  the  21st  lock  was  prepared,  laid  and  secured  as  described 
for  those  on  Section  No.  3. 

The  masonry  of  this  lock  was  finished  in  the  latter  end  of  May,  1876,  being 
the  first  lock  completed  on  the  new  line,  a  result  that  gratified  the  contractor  to 
a  degree  that  can  only  be  appreciated  by  a  person  who,  like  him,  was  so 
thoroughly  devoted  to  his  business  as  to  be  desirous  of  excelling  in  the  produc- 
tion of  both  the  quantity'and  quality  of  the  work  with  which  he  was  then  or 
had  been  previously  connected,  and,  it  may  be  stated,  seldom  failed  in  honorably 
accomplishing  the  contemplated  object. 

On  excavating  the  pit  for  the  foundation  of  the  22nd  lock,  part  of  the  bottom 
was  found  to  be  of  rock  and  part  of  clay.  The  rock  being  a  F<»ft  shale  ranging 
obliquely  across  the  pit,  the  upper  layers  of  it,  for  a  depth  of  six  inches,  were 
taken  off,  and  the  clay,  for  a  depth  of  15  inches,  was  also  removed.  The  whole 
was  afterwards  made  up  with  concrete  to  a  height  suited  to  form  a  fair  bearing 
surface  for  the  foundation  timbers,  the  spaces  between  which,  as  well  as  the  sheet 
pile  trenches  and  spaces  between  side  walls,  were  also  made  up  with  concrete. 

Opposite  and  below  the  21  st  lock  there  is  a  pond  or  basin  on  both  sides  of 
the  line,  each  of  which  connects  with  the  adjacent  reach  in  the  usual  manner. 
The  pond  on  the  south-east  side  receives  part  of  the  regular  supply  water,  which 
passes  over  certain  cross-waUs  built  in  a  raceway  formed  in  rear  of  the  22nd 
lock. 

The  payments  made  for  work  done  on  this  section  up  to  the  Slst  December, 
1879,  amount  in  the  aggregate  to  the  sum  of  $340,200. 

Section  No.  15. 

This  section  is  situated  in  a  ravine  to  the  east  of  the  Town  of  Thorold,  the 
proper  treatment  of  which  has  required  all  the  care  and  attention  that  the 
resident  oflScer,  Mr.  Monro,  could  bestow  upon  this,  one  of  the  most  important 
and  specially  interesting  parts  of  the  line  connected  with  the  scheme  of  canal 
enlargement. 

The  contract  for  it  embraces  the  cutting  and  formation  of  the  channel  for  a 
distance' of  2,050  feet,  cutting  a  supply  race  on  the  east  side  of  the  line,  forming 
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a  new  course  for  the  Ten  Mile  Crock,  and  all  the  excayation  necessary  to  admit 
of  moving  the  track  of  the  Welland  Railway  about  120  feet  to  the  westward.  It 
also  includes  the  construction  of  two  lift  locks,  and  the  extension  of  the  wings  of 
the  upper  one  to  iorm  abutments  and  rest  piers  for  a  swing  bridge,  the  construc- 
tion of  piers  and  abutments  for  a  stationary  bridge  over  the  raceway  on  the  east 
side  of  the  canal,  the  abutments  and  piers  for  a  bridge  over  the  Welland  Railway, 
building  retaining  and  division  walls,  etc     (See  Appendix  No.  9.) 

As  stated  in  a  previous  report,  the  principal  part  of  the  ravine  above  men- 
tioned is  owned  by  the  Welland  Railway  Company,  and  the  central  portion  of 
it,  at  the  time  of  commencing  the  works,  was  occupied  hy  their  track. 

This  line  having  been  considered  for  many  reasons  the  best  for  the  canaJ^ 
provision  was  made  in  the  contract  to  cut  a  sufficient  width  off  the  west  bank 
to  admit  of  moving  the  railway  track  to  a  position  where  it  would  he  outside 
the  range  of  the  canal  works,  and  at  the  same  time  be  beneficial,  rather  than 
otherwise,  to  the  line  itself. 

This  woik  was  necessarily  the  first  undertaken,  and,  from  its  extent  and 
nature,  occupied  considerable  time ;  but  the  change  was  ultimately  accomplished, 
even  to  the  satisfaction  of  the  railway  authorities,  with  whom,  it  may  be  stated, 
arrangements  were  made  to  find  both  the  ballast  and  the  iron,  and  do  all  the 
work  necessary  over  sub-grade. 

Before  changing  the  railway  line,  a  channel  of  sufficient  capacity  had  to  be 
formed  to  carry  pff  the  waters  of  the  Ten  Mile  Creek,  which  rise  to  a  CDUsiderable 
height,  and  come  down  rapidly  during  snow  floods  and  rain  storms  of  long 
continuance. 

This  channel  is  between  the  railway  and  canal  works  ;  it  is  10  feet  in  width 
and  about  2,300  feet  in  length  ;  both  sides  of  it  are  of  a  good  class  of  dry,  rough, 
random-courRed  masonry,  and  where  the  bottom  does  not  consist  of  rock  in  posi- 
tion, it  is  made  of  closely-laid  pitched  stone,  having  throughout  an  inclination  of 
83  foet  to  the  mile,  or  about  the  same  grade  as  that  of  the  railway. 

The  distance  between  the  22nd  lock  (Section  14)  and  the  23rd  lock  is  about 
740  feet;  in  this  reach  the  line  curves  considerably  to  the  south,  but  the  convex 
side  is  flattened,  so  that  about  the  middle  the  bottom  width  is  fully  150  feet.  In 
this  part  of  the  excavation  a  stratum  of  cement  stone  was  found,  which,  together 
with  a  moderately  good  class  of  building  stone,  obtained  there  and  elsewhere, 
enabled  the  contractor  and  hfe  representatives,  with  good  management,  to  do  the 
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irork  on  the  section  profitably  and  well,  even  at  the  very  low  rates  at  which  it 
had  been  nnderlaken« 

From  the  unsound  and  fissured  state  of  the  rock  on  the  north-west  side  of 
the  bottom  of  this  reach,  part  of  it  had  to  be  covered  with  a  bed  of  concrete  to 
guard  against  leakage. 

The  distance  between  the  23rd  and  2ith  locks  is  about  840  feet ;  the  lift  of 
the  former  is  14  feet,  and  the  latter  will  have  a  lift  of  16  feet  until  what  is  called 
the  mountain  range  of  locks  are  raised  sufficiently  to  adapt  them  to  a  fourteen 
feet  line  of  navigation. 

In  the  pit  excavscted  for  the  23rd  lock,  the  dip  and  irregularities  were  such 
that  the  southern  end  was  22  inches  lower  than  at  a  point  2G0  feet  further 
north,  where  the  rock  was  at  the  right  height,  consequently  an  average  of  11 
inches  in  depth  of  concrete  for  the  entire  width  of  the  pit,  and  for  the  distance 
above  mentioned,  was  necessary  to  form  a  proper  bearing  for  the  foundation 
timbers.  Concrete  was  also  used  between  the.  floor  timbers  in  the  transverse 
trenches,  and  at  places  adjoining  the  rock  in  rear  of  the  walls. 

The  surface  of  the  rock  in  the  reach  above  this  lock  was  found  to  be,  at 
many  places,  so  much  broken  and  fissured  that  it  was  decided  to  remove  the 
upper  stratum  and  otherwise  lower  the  bottom  at  least  eighteen  inches,  and 
afterwards  cover  the  whole  area  that  had  been  sunk,  with  a  layer  of  prepared 
puddle,  in  order  to  prevent  the  water  escaping. 

At  the  place  excavated  for  the  seat  of  the  24th  lock,  the  rock  was  found  to 
he  broken  and  so  uneven  that  its  surface  varied  from  3  to  36  inches  below  the 
proper  level  for  the  cross  timbers.  The  whole  area  was,  therefore,  brought  to  a 
level  surface  with  concrete,  which  required  an  average  depth  of  fully  18  inches ; 
<Joncrete  was  also  used  between  the  timbers  and  to  fill  the  trenches  across  the 
foundation. 

The  walls  of  this  lock  have  been  carried  up  two  feet  higher  than  originally 
intended,  with  a  view  to  adapting  ihe  reach  above  to  a  14  feet  navigation  withpui 
the  necessity  of  future  interference  with  the  water  level.  In  order  to  have  the 
principal  road  crossing  over  the  canal  as  near  the  centre  of  the  Town  of  Thorold 
as  possible,  the  upper  wing  walls  of  this  lock  have  been  extended  to  form  the 
abutments  and  rest  piers  for  a  swing  bridge,  and,  on  the  west  side,  abutments  and 
piers  have  been  built  for  a  high-level  bridge  over  the  Welland  Railway ;  and,  in 
a  line  with  these,  arrangements  have  been  made  for  placing  a  bridge  over  the  race 
<m  the  east  side  of  the  channel.     This  supply-race  leaves  the  canal  a  short  distance 
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above  the  24th  lock;  it  Ls  about  58  feet  in  width,  parallel  to  the* 
channel,  but  separated  from  it  by  a  heavy  wall  of  random-coursed  masonry, 
through  which  there  are  numerous  openings  for  the  entrance  or  exit  of  water 
when  filling  or  emptying  the  respective  locks.  The  proper  levels  in  the  different 
parts  of  this  race  will  be  regulated  by  the  weirs  constructed  across  it  in  the^ 
vicinity  of  the  locks.  The  embankments  on  the  east  side  of  the  locks  are  pro- 
tected by  a  facing  of  pitched  stone,  and  the  east  slope  of  the  raceway  at  the 
upper  end  is  supported  by  a  built  retaining  wall,  and  at  other  places  by  a 
rip-rap  wall  faced  with  hand-laid  pitched  stone. 

It  may  be  stated  that,  although  the  supply  race  on  this- part  of  the  line  is  on 
the  east  side  of  the  canal,  and  the  weir  at  the  22nd  lock  is  on  the  north- 
west side,  there  will  not  be  an  oblique  current  in  that  reach  due  to  the  full 
supply,  as  part  of  it  will  pass  on  the  south-east  side  of  the  lock  through  the  subsi- 
diary raceway  before  mentioned. 

The  west  side  of  the  reaches  below  the  23rd  and  24th  locks  is  formed  by 
means  of  retaining  walls  of  heavy,  rough,  random-coursed  masonry,  laid  in 
cement  mortar,  varying  in  height  from  18  to  82  feet,  outside  of  which  are  heavy, 
well-made  earth  embankments.  The  slopes  of  the  banks  on  both  sides  of  the 
ravine  have  been  thoroughly  drained,  and  they,  as  well  as  other  bank  slopas,  have 
been  carefully  sodded.  It  may  further  be  stated,  that  all  the  works  covered  by 
the  contract  have  been  carried  out  in  a  satisfactory  manner,  and  that  a  detailed 
final  estimate  for  them  is  now  in  course  of  preparation. 

The  payments  made  for  work  done  on  this  section  up  to  the  31st  December^ 
1879,  amount  in  the  aggregate  to  the  sum  of  $494,700. 

Section  No.  16. 

This  section  forms  a  continuation  of  the  new.line  to  within  a  short  distance 
of  where  it  intersects  the  Welland  Railway  in  what  is  known  as  Marlatt'g^ 
Pond.  It  was  first  awarded  to,  and  a  contract  for  the  execution  of  the  work  upon 
it  made,  with  John  Elliott  &  Co.,  who  subsequently  transferred  the  whole  (»f 
their  interest  in  it  to  the  late  John  Brown,  whose  representatives  have  carried 
the  undertaking  to  completion. 

The  contract  includes  all  the  clay  and  rock  excavation  necessary  to  form  a 
channel-way  of  the  dimensions  required  for  a  distance  of  3,500  feet;  the 
construction  of  a  syphon  culvert,  with  two  arched  openings,  to  pass  the  water 
of  the  Ten  Mile  Cieek  under  the  canal ;  building  slope  and  retaining  walls^ 
etc.     (See  Appendix  No.  10.)  • 
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The  new  line  passes  through  the  same  ridge  as  the  present  canal  does  above- 
the  Town  of  Thorold ;  but  the  rock  catting  upon  it  is  of  much  greater  extent  m 
every  way  than  upon  what  is  called  the  "  Little  Deep  Cut." 

The  syphon  culvert  in  connection  with  the  conduit  for  the  creek  has  been* 
in  use  for  several  years,  and  fully  answers  the  purpose  contemplated  in  it» 
construction. 

The  side  walls  form  a  continuation  of  those  on  Section  No.  15  until  they 
strike  the  rock  at  a  like  height ;  be ydnd  this,  where  the  rock  is  low,  walls  are 
built  of  the  necessary  dimensions  until  the  surface  of  the  rock  begins  to  descend 
rapidly  towards  the  south,  where  side  walls  are  discontinued,  and  the  line 
gradually  winds  round  to  the  earth  slope  of  two  horizontal  to  one  vertical. 

All  the  works  covered  by  the  contract  have  been  completed,  and  the  pay- 
ments made  up  to  the  31st  December,  1879,  amount  to  the  sum  of  $261,800. 

The  completion  of  the  works  on  Sections  Nos.  14, 15, 16,  21  and  22,  since^ 
the  death  of  John  Brown,  the  contractor,  in  June,  1876,  have  been  prudently 
conducted  under  the  general  management  of  R.  B.  McPherson,  a  trustworthy 
person,  judiciously  selected  and  appointed  for  that  purpose  by  the  CoTirt  or 
Chancery. 

As  before  stated,  arrangements  have  been  made  for  the  travel  to  and  from' 
Uie  east  side  of  the  new  canal,  in  the  vicinity  of  Thorold,  to  pass  over  a  bridge 
constructed  at  the  head  of  Lock  No.  24,  as  the  place  best  suited,  in  many  ways,, 
for  that  purpose. 

To  accompl'sh  this  in  a  way  likely  to  meet  all  requirements,  the  main 
travelled  road,  as  well  as  other  inferior  lines  occasiorially  used  east  of  Thorold, 
have  been  diverted  towards  this  point,  forming,  as  a  whole,  what  certainly 
appears  to  be  the  best  arrangement  that  could,  under  the  circumstances,  be  made 
for  the  acqommodation  of  the  travelling  public  and  the  benefit  of  the  town. 

It  is,  however,  proper  to.state  that  the  County  Council  of  Welland,  in  June, 
1878,  addressed  a  memorial  to  the  Department  representing  that  another  bridge 
over  the  new  canal  at  Thorold  would  be  necessary  ;  and  in  July  of  the  same  year 
the  Corporation  of  the  Town  of  Thorold  sent  a  memorial  to  the  same  effect. 

In  both  these  documents  attention  is  principally  drawn  to  certain  east  and  west 
roads  in  the  vicinity  of  Thorold  that  have  been  cut  off  by  the  new  canal,  viz.: — 
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1st,  a  concession  line  called  Regent  Street ;   2nd,  the  Stone  Road  from  Thorold 
to  Clifton ;  3rd,  Hoover's  Road. 

The  "  1st "  it  may  be  said,  runs  obliquely  along  the  steep  side  of  'the  moun- 
tain ;  part  of  it  latterly  has  been  cut  into  deeply  for  a  quarry  ;  it  was  barely 
passable  at  any  time  for  waggons,  and  never  was  a  means  of  communication  of 
any  practical  value. 

Hoover's  Road  and  the  Stone  Road  are  parallel  to  each  other,  and  about  1,420 
feet  apart.  The  bridge  at  the  head  of  Lock  No.  24  is  a  few  feet  south  of  the 
west  end  of  Hoovers  Road  and  about  1,420  feet  north  of  the  Stone  Road. 

To  meet  the  requirements  of  the  locality,  and  at  the  same  time  guard  against 
incommoding  unnecessarily  a  great  public  undertaking,  a  new  line  lor  the  Stone 
Roavl  has  been  formed  from  a  point  660  feet  east  of  the  canal,  in  a  northern 
direction  along  the  boundary  of  the  Government  property  to  near  the  line  of 
Hoover's  Road,  where  it  takes  a  westerly  course  to  the  crossing  at  Lock  No.  24. 

The  new  part  of  the  road  is  an  independent  line  formed  on  canal  property, 
it  is  macadamized,  well  drained,  has  easy  grades,  and,  as  a  whole,  is  a  good  piece 
of  road. 

Thus  the  Stone  Road  and  Hoover's  Road  meet  at  the  bridge,  from  which  a 
road  has  also  been  made  along  the  east  side  of  the  canal  and  continued  in.  a 
direction  to  intersect  the  north  and  south  road  near  the  Thorold  Cemetery. 

This  part  of  the  new  road  is  formed  on  land  purchased  specially  for  that 
purpose. 

In  this  way  it  seems  as  if  ample  provision  has  been  made  for  all  the  lines  of 
travel  referred  to  by  the  memorialists ;  whilst  the  mere  assertion  that  one  bridge 
IB  not  sufficient  is  really  no  more  convincing  than  the  surmise  that  a  bridge  at 
the  end  of  a  lock  would  delay  travel  more  than  a  separate  structure,  especially 
when  it  is  borae  in  mind  that  there  are  swing  bridges  over  some  of  the  Dominion 
canals,  both  at  the  ends  of  locks  and  elsewhere,  that  accommodate  double  the 
extent  of  traffic  that  is  at  all  likely  to  be  required  between  Thorold  and  the 
country  to  the  eastward  of  the  new  canal  for  many  years  to  come. 

The  cost  of  the  under-works  and  superstructure  of  a  swing  bridge,  in  keep- 
ing with  those  on  other  parts  of  the  canal,  would  amount  to  about  $40,000, 
besides  its  working  expenses  and  maintenance,  an  outlay  that  might  reasonably 
be  delayed  until  there  is  at  least  a  probability  of  some  benefit  resulting  from  it. 
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On  a  careful  examination  of  the  country  between  ThorolJ  and  /^Uanburg,  it 
-was  found  that  by  continuing  thft  summit  level  north  to  near  Marlatt  s  Pond, 
instead  of  descending  by  a  lock  at  Allanburg,  a  very  considerable  outlay  for 
deepening  would  be  avoided,  and,  at  the  same  time,  a  fair  line,  although  not  a 
straight  one,  could  be  obtained  at  even  less  expense  than  the  enlargement,  deep- 
ening and  improvement  of  the  old  canal. 

The  formation  of  the  new  line  was  the  more  desirable  from  the  fact  of  the 
crookedness  of  the  old  one  having  been  long  known  to  lead,  in  certain  winds,  to 
the  detention  of  the  class  of  the  vessels  in  use,  consequently,  unless  great 
improvements  were  made,  the  difficulties  would  be  greater  when  the  longer 
vessels,  contemplated  in  the  scheme  of  enlargement,  are  introduced.  Besides, 
the  long  high  banks  of  the  old  canal  could  not  be  interfered  with  in  summer, 
while  moving  and  making  such  banks  in  winter  would  not  only  be  difficult  but 
very  uncertain. 

These  and  other  reasons,  stated  in  my  report  of  1877,  led  to  the  decision  that 
^n  entirely  new  and  separate  line  for  this  part  of  the  route  should  be  formed, 
the  position  of  which  may  be  briefly  described  as  follows : — 

From  the  south  end  of  Section  No.  1 6  it  gradually  winds  round  to  a  south- 
westerly course  and  crosses  the  line  of  the  Welland  Railway  in  an  oblique  direc- 
tion, continuing  on  through  Marlatt^'s  Pond  towards  the  south-east  end  of  the 
macadamized  road  bridge,  a  short  distance  to  the  south  of  which  the  lift  lock  and 
other  structures  are  placed. 

It  then  follows  a  south-westerly  course  to  the  road  leading  to  what  is  called 
Marlatt's  Bridge,  then  curves  slightly  towards  the  south,  until  near  the  west  road 
between  Thorold  and  Allanburg,  to  which  it  runs  parallel  for  about  three-fourths 
of  a  mile;  then  curves  gently  to  the  south-east,  intersecting  the  Holland  Road 
near  the  north  end  of\he  Village  of  Allanburg,  when  it  follows  a  straight  course 
along  the  west  side  of  that  place  on  the  line  of  the  old,  or  original,  canal,  to  the 
north' end  of  the  "Deep  Cut." 

The  works  on  this  part  of  the  line  are,  with  a  view  to  continuous  notation, 
-divided  into  four  sections,  and  in  September,  1877,  they  were  let  in  two  separate 
contracts. 

Sections  Nos.  17  and  18. 

These  two  sections  have,  collectively,  a  length  of  about  7,850  feet,  and  ar# 
45ompri.sed  in  one  contract,  which  covers  the  formation  of  the  canal  for  thai 
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distance.  It  also  includes  the  construction  of  a  lift  lock,  building  abutments  and 
piers  for  two  road  bridges,  the  piers  and  abutments  for  a  bridge  to  carry  the  line 
of  the  Welland  Railway,  the  works  connected  with  a  set  of  guard  gates,  two 
arched  culverts,  a  regulating  weir  and  supply  race,  bridge  abutments  and  pi^rs 
to  and  from  supply  race,  road  bridge  over  raceway,  etc.     (See  Appendix  No.  11.) 

The  distance  between  the  24th  lock  (Section  IS)  and  the  25th  lock  (Section 
17)  is  fully  one  mile ;  the  latter  forms  the  northern  terminus  of  the  summit 
level,  which  is  intended  to  be  generally  about  the  same  height  as  Lake  Erie, 

On  excavating  the  pit  for  the  seat  of  this  lock,  the  bottom  was  found  to  be 
so  soft  that  it  was  considered  necessary  to  remove  the  material  twelve  inches 
lower  than  originally  intended,  and  substitute  for  it  a  stratum  of  concrete  to  form 
a  beariDg  surface  for  the  foundation  timbers.  The  sheet  pile  trenches  and  spaces 
between  the  timbers  were  also  filled  with  concrete. 

At  ordinary  stages  of  the  wat^r  the  lift  of  the  lock  will  be  a  little  over  three 
feet ;  at  extreme  low  water  in  the  lake  iis  lift  will  be  very  little  over  two  teeU 

The  side  walls  are,  however,  made  of  a  height  suited  to  the  Grand  River 
level,  which  is  8  feet  higher  than  ordinary  low  water  of  Lake  Erie  ;  this  is  con^ 
sidered  necessary  in  case  it  should,  from  any  cause,  be  found  desirable  to  use  for 
a  time  the  higher  level. 

The  lower  wings  pf  it  have  been  extended  to  form  abutments  and  piers  for 
a  swing  bridge  to  carry  the  traffic  of  the  Thorold  and  Allanburg  macadamized 
road,  the  line  of  which  will  be  changed  to  correspond  with  the  position  of  the 
canal  works.  It  may  be  stated  here  that,  at  both  ends  of  this  lock  and  at  the 
lower  ends  of  all  the  other  locks,  fender  cribs  have  been  built  and  carried  up  ta 
within  a  foot  of  che  surface  of  the  reach  in  which  they  are  placed.  On  the  front 
side  they  are  generally  37  feet  long,  and  the  timbers  are  in  part  let  in  obliquely 
into  checks  cut  in  the  masonry.  In  each  case  the  face  is  carried  up  to  the  batter 
of  the  side  walls,  and  at  the  outer  end  they  have  a  batter  of  about  one-half  to 
one;  thus  the  face  has  a  winding  batter  intended  to  guard  against  injury  to 
vessels  when  entering  the  lock. 

The  cribs  are  secured  by  vertical  binders,  cross  ties  and  bolts,  and  well  filled 
with  stone  ballast.  On  the  top  of  them  and  in  continuation  of  the  wings,  rubble 
walls  laid  in  cement  mortar  are  carried  up  on  a  line  with  the  wing  walls  and 
winding  round,  so  that,  within  a  distance  of  100  feet,  the  face  has  an  inclination  of 
two  horizontal  to  one  vertical,  or  the  same  as  that  of  the  banks  of  the  canal. 
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At  the  tipper  ends  of  the  locks  a  connection  between  the  wings  and  bank  on 
each  side  is  made  by  means  of  a  wall  commencing  nearly  vertical  and  winding 
roand  in  like  manner  as  above  stated  for  the  lower  end,  within  a  distance  of  100 
feet 

•  About  750  feet  above  the  lift  lock,  the  side  walls  have  been  built  and  other 
arrangements  made  for  a  pair  of  guard  gates.  On  the  west  side  of  these  struo- 
iures  a  supply  race  has  been  formed,  a  regulating  weir  built  and  arrangements 
made  for  a  fixed  bridge  over  it,  in  continuation  of  the  road  crossing. 

As  previously  stated,  the  new  line  of  canal  is  formed  through  Marlatt's 
Pond ;  this  is  done  by  means  of  continuous  solid  embankments  carried  acr  jss  it 
4o  a  height  of  fully  8  feet  over  the  water  surface. 

To  prevent  the  drainage  of  that  pa^t  of  the  country  east  of  the  canal  from 
being  obstructed,  and  to  maintain  the  water  on  both  sides  of  the  pond  at  nearly 
the  same  height,  a  syphon  culvert  of  masonry  has  been  constructed  through , 
under  the  new  line,  of  the  capacity,  arranged  and  secured  in  the  manner  required 
by  its  position. 

It  has  been  for  a  considerable  time  in  use  and  has  undergone  as  severe  a 
test,  without  the  slightest  injury,  as  it  can  be  under  any  circumstances  subjected 
to  in  future.  ^ 

To  enable  a  bridge  for  the  Welland  Railway  crossing  of  the  new  canal  to  be 
built  at  the  proper  place,  it  was  found  necessary  to  divert  the  line  for  a  time 
about  100  feet  to  the  westward  on  embankments  at  both  approaches,  and  strong 
trestle  work  formed  across  the  pond,  over  which  all  the  traffic  of  the  road  passes, 

A  rock  foundation  for  the  piers  was  found  at  a  few  feet  below  the  bottom 
ol  the  reach ;  from  this  the  masonry  was  carried  up,  which,  together  with  the 
other  under  works  for  the  bridge,  are  nearly  completed. 

The  abutments,  piers  and  under  works  for  the  bridge  at  Marlatt's  Road  are 
nearly  finished.  The  culvert  at  Beaver  Dams  Creek  has  been  in  use  for  over  a 
year,  and  the  works  generally  are  well  advanced,  and  haye  been  invariably 
carried  out  agreeably  to  the  terms  of  the  contract.  The  payments  made  on  them 
up  to  the  81st  December,  1879,  am^^unt  to  $446,000. 

These  were  awarded  to  R.  J.  Campbell,  and  a  contract  entered  into  with  him 
for  their  completion.  He  shortly  aftsrwards -^ub  let  them,  and  ultimately 
assigned  the  whole  of  his  interests  in  the  contract  to  his  sureties. 
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Sections  Nos.  19  and  2a. 

These  sections  include  the  formation  of  fully  one  mile  and  a  quarter  of  the- 
new  line  becween  Thorold  and  Allanburg ;  the  enlargement,  for  fully  a  quarter  of 
a  mile,  of  the  original  canal,  situated  immediately  west  of  the  latter  place ;  thence 
the  enlargement  of  the  present  canal  for  a  distance  of  about  one-fifth  of  a  mile  to 
the  south  end  of  the  "  Deep  Cut." 

They  embrace  the  works  connected  with  forming  two  small  arched  culverts 
under  the  new  line  ;  the  construction  of  abutments  and  piers  for  a  swing  bridge 
to  serve  as  a  road  crossing  at  Allanbur*^;  building  a  retaining  wall  on  the 
west  side  T)f  the  new  line  from  the  head  of  the  guard  gates  northward ;  the  ex- 
tension of  the  north  wing  walls  of  the  guard  gates  to  form  tho  abutments  for  a 
swing  bridge  across  the  present  canal ;  the  construction  of  a  weir  in  the  bank  on 
the  west  side,  and  channel  from  it  for  the  supply  of  present  canal,  etc.  (See 
Appendix  JNo.  12.) 

The  construction  of  the  supply  weir  and  other  parts  of  the  works,  on  these 
sections,  as  are  directly  connected  with  the  summit  level,  was  attended  with  a 
good  deal  of  expense  and  dimculty,as  they  had  to  be  executed  in  wintvr  and  early 
spring,  when  the  water  in  the  canal  adjoining  them  stood  at  a  height  correspond- 
ing to  the  level  of  Lake  Erie. 

The  weather,  however,  proved  to  be  exceptionally  mild,  and  the  person 
to  whom  the  contractors  had  sub-let  the  masonry  being  both  skilled  and  energetic^, 
the  whole  of  them  were  completed  in  a  creditable  manner  in  good  time  for  the 
opening  of  navigation  the  following  spring. 

It  may  further  be  said  that  all  the  works  above  enumerated  are  either 
completed  or  well  advanced  towards  it,  and  that  the  grealer  part  of  the  excava- 
tion has  been  done,  and  what  remains  can  be  readily  finished  during  the  present 
year. 

The  payments  made  to  the  contractors,  Messrs.  Haney,  Haney  &  Parry,  up 
to  the  81st  December,  1879,  amount  in  the  aggregate  to  $299,600. 

These  sections  terminate  the  new  and  northern  part  of  the  canal  upon  which, 
as  before  stated,  all  the  lift  locks,  weirs,  etc.,  are  situated  between  Lake  Ontario 
and  the  intended  summit  level ;  embracing,  in  the  aggregate,  an  extant  of  exca- 
vation, masonry  and  other  works  that  have  seldom  been  executed  in  any  other 
undertaking  within  a  like  distance  of  11^  miles.  The  quantities  of  the  principal 
items,  as  given  by  Mr.  Monro  in  Appendix  No.  13,  are  as  follows  : — 
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Earth  excaVation 6,375,000  cubic  yards. 

Kock          do         150,000         do 

Masonry  of  all  kinds 869,000         do 

Timber 1,475,000   cubic   feet. 

Plank 4,000,000   feet    B.  M. 

Puddle 150,000  cubic  yards. 

Hydraulic  cement  concrete 37,000         do 

These  various  works  necessai'ily  required  great  care  and  attention  on  the 
part  of  the  resident  officer  and  his  assistants ;  it  is,  however,  proper  to  state  that 
from  their  respective  positions,  they  were  easily  accessible  at  all  times,   and  are, 
with  the  exception  of  the  1st  and  2nd  locks,  advantageously  situated  in  respect 
to  drainage  and  otherwise. 

Sections  Nos.  21  and  22. 

At  Allanburg  the  works  connected  with  the  enlaigement  of  the  canal 
previously  formed  and  in  use,  commence,  and.  are  continued  thioughout  the 
aouihem  division  of  the  line  to  Poi-t  Colbome. 

The  two  sections  above  mentioned  form  the  fir^t  part  of  this  class  of  work 
and  are  comprised  in  one  contract,  which  provides  for  taking  a  continuous  strip 
of  from  45  to  50  feet  in  width  off  the  face  of  the  west  bank  of  the  "  Deep  Cut  " 
down  to  two  feet  over  ordinary  water  level,  making  the  slope  2^  horizontal  to  1 
vertical,  and  placing  the  material  in  rear  of  the  existing  banks  without,  in  any 
way,  increasing  their  height. 

It  also  embraces  the  lowering  of  the  bottom  three  feet  below  the  level  of  the 
mitre  sill  of  Port  Colbome  lock  for  a  distance  of  10,900  feet,  with  side  slopes  of 
2  horizontal  to  1  vertical,  the  contractor  either  to  take  the  material  to  tho 
Niagara  River  below  the  Village  of  Chippawa,  or  find  approved  spoil  ground 
somewhere  else  at  his  own  cost.     (See  Appendix  No.  14.) 

In  the  course  of  executing  the  works,  the  contractors  found  it  necssary,  in 
order  to  facilitate  the  operations,  to  adopt  both  these  courses,  i.e.,  to  take  pait  of 
the  material  to  the  Niagara  River  and  dump  it  there,  and  to  purchase  deposit 
ground,  where  the  material  had  to  be  twice  handled  in  order  to  get  rid  of  it. 

All  the  works  covered  by  the  contract  have  been  completed  and  taken  off 
the  hands  of  the  administrators  to  the  estate  of  the  late  John  Brown. 
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The  payments  to  them  up  to  the  Slst  December,  1879,  amount  in  tb* 
;^gregate  to  $388,100 

In  this  connection  it  is  considered  proper  to  state  that  in  1871',  before  ih« 
€anal  enlargement  was  authorized,  a  contract  was  made  for  lightening  the  east 
bank  of  the  "  Deep  Cut ; "  this  consisted  in  the  removal  of  a  strip  of  about  40 
feet  from  the  face  of  it  and  increasing  the  slope  to  2^  horizontal  to  1  vertical 
(See  Appendix  No.  14.) 

During  the  progress  of  this  part  of  the  works  it  was  found  that  it  would  be 
less  expensive  to  haul  a  large  part-  of  the  excavated  material  to  the  north  or 
lower  end  of  the  cut  and  deposit  it  on  canal  property,  than  to  purchase  valuable 
land,  although  more  convenient  for  that  purpose,  or  to  interfere  with  the  line  of 
ihe  public  highway. 

The  works  covered  by  this  contract  were  completed  in  1875,  and  a  final 
settlement  made  with  Robert  Mitchell  &  CJo.,  the  contractors,  which  in  the 
4iggregate  amounted  to  $105,710. 

Under  the  two  contracts  above  referred  to  1,757,552  cubic  yards  of  earth, 
<clay,  etc.,  have  been  removed  from  this  stretch  (about  2  miles  in  length)  of 
iho  canal. 

It  may  again  be  stated  that  the  slides  and  settlements  that  have,  from  time 
to  time,  taken  place  in  the  banks  of  the  cut  through  this  ridge,  at  many  places 
nearly  sixty  feet  over  the  canal*  bottom,  have  rendered  it  a  source  of  greater 
iuixiety  than  any  other  part  of  the  line. 

These  slides  have,  in  some  cases,  shewn  so  slight  a  yielding  at  first  that 
they  could  scarcely  be  distinguished  from  sun  cracks,  but  continued  gradually 
to  increase  for  years ;  in  other  cases,  they  have  occurred  suddenly,  and  at  places 
where  no  indications  were  observed,  and  in  one  instance  where  the  bank  had 
been  closely  covered  with  sods  for  a  period  of  over  thirteen  years. 

For  the  past  year  the  water  in  the  summit  leVel  has  been  kept  from  12  to 
24  inches  higher  than  the  level  of  Lake  Erie,  and  for  several  winters  past  the 
water  has  stood  in  the  "  Deep  Cut "  at  about  the  level  of  Lake  Erie.  There  are 
A  few  slight  indications  of  settlements  in  the  lower  part  of  the  bank  on  the  north- 
west side  of  the  canal,  but  whether  they  have  resulted  from  the  toe  of  the  slope 
having  been  removed  during  the  dredging  operations,  or  from  similar  causes  aa 
led  to  the  actual  slides  and  settlements  that  have  taken  place,  is  imknown. 
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Having  provided  for  a  wide  berme  to  be  left  on  both  sides  of  the  cut  at 
^bout  4  feet  over  the  Grand  River  level,  or  12  feet  over  that  of  Lake  Erie, 
together  with  the  flat  slope  given  to  the  face  of  the  banks,  it  id  thought  that  the 
tendency  to  settlement  will  be  greatly  diminished ;  still,  there  is  no  certainty 
that  it  will  be  obviated.  ' 

It  may,  however,  be  stated  that  at  places  where  heavy  slides  have  taken 
place  on  this  part  of  the  canal,  and  have  been  removed,  it  is  seldom  that  a  slide 
agam  occurs  at  the  same  plact.  This  has  led,  as  previously  mentioned,  to  the 
impression  that  when  the  yielding  materials,  which  form  the  lower  part  of  the 
caiy  are  displaced  to  a  sufficient  depth  by  the  tenacious  clay  of  the  sides,  there  is 
a  probability  that  the  bottom  may  then  remain  undisturbed  and  the  subsidence 
of  the  banks  cease. 

The  increase  of  the  slopes  to  some  extent  lightens  the  banks,  but  it  exposes 
a  greater  inclined  area  to  the  action  of  rains  and  to  the  wearing  and  cutting  effects 
of  surface  water,  which  has  already  made  deep  furrows  in  them  as  well  as  filled 
up  the  ditches  formed  at  the  foot  of  the  slopes. 

They  have  n.)w  been  open  to  the  influence  of  the  atmosphere  for  several 
years  and  they,  as  well  as  some  of  the  banks  on  the  Northern  Division,  might, 
with  advantage,  be  overhauled  next  spring,  and  an  attempt  made  to  seed  them 
down  with  some  kind  of  grass  that  is  known  to  have  a  deep  wide-sprea,ding  root, 
which,  some  who  are  understood  to  be  authorities  in  such  matters  state,  would,  if 
properly  done  be  likely  to  grow  and  answer  a  good  purpose. 

Section  No.  23. 

This  section  commences  near  the  south  end  of  the  "  Deep  Cut,"  continues 
through  the  Village  of  Port  Robinson,  and  is  altogether  about  a  mile  in  length. 
It  embraces  the  construction  of  abutments  and  piers  for  a  swing  bridge,  together 
with  the  works,  arrangements  and  equipments  necessary  for  a  set  of  guard  gates 
near  the  north  end  of  the  section ;  the  deepening  and  widening  of  the  channel ;  the 
removal  of  the  abutments  of  the  present  swing  bridge,  and  the  walls,  gates,  etc., 
connected  with  the  old  guard  lock.     (See  Appendix  No.  16.) 

As  previously  intimated,  the  object  proposed  to  be  gained  by  the  construc- 
tion of  guard  gates  at  Port  Bobinson,  is  to  have  the  means  of  keeping  the 
summit  level  on  the  northern  part  of  the  canal  at  its  proper  height,  especially  at 
those  places  where  the  banks  are  of  a  nature  that  requires  at  least  the  full 
pressure  of  the  water  to  sustain  them.  This  is  looked  upon  as  absolutely  neces- 
sary, in  case  the  upper  or  southern  part  of  the  canal  should,  at  any  time,  be 

4 


Digitized  by  VjOOQIC 


50 

emptied.  In  order  to  accomplish  the  object  fully,  and,  when  required,  expedi- 
tiously, the  guard  gates  have  been  placed  north  of  the  outlet  to  the  Chip[>awa- 
River,  and,  with  a  view  to  having  persons  constantly  in  attendance  there,  the 
abutments  and  piers  for  a  swing  bridge  have  been  built  at  the  same  place. 

The  materials  for  these  works  were  partly  prepared  in  1876,  but  for  various 
reasons  (chiefly  the  necessity  of  giving  public  notice  in  advance  and  the  Qondition 
of  other  works),  it  was  not  considered  advisable  to  empty  the  canal  until  the 
winter  of  1877  and  1878. 

Before  the  water  could  be  drawn  out  of  the  southern  part  of  the  canal,  a 
dam  had  to  be  formed  across  the  channel  a  short  distance  north  of  where  the 
works  for  the  guard  gates  are  situated. 

This  the  contractor  set  about  in  an  energetic  manner,  and  with  a  view  to 
facilitating  the  operations  and  lessening  the  quantity  of  clay  to  be  put  in,  he  sunk 
a  line  of  cribs  across  the  canal.  The  material  put  in  roar  of  them  was  of  a 
nature  that  it  got  so  very  soft  in  the  water  that  it  spread  over  a  great  distance, 
and  pressed  the  cribs  not  only  out  of  line  but  nearly  upset  them.  In  fact  the 
difficulties  connected .  with  forming  the  dam  were  so  numerous  that  many 
expressed  great  doubts  of  success. 

The  contractor,  however,  pushed  on  day  and  night  un'il  be  fully  accom- 
plished the  object,  but  then  only  one  stage  of  the  difficulties  had  been  overcome ; 
others  of  an  equally  perplexing  nature,  although  less  in  degree,  continued  for  the 
greater  part  of  the  time  that  the  foundations  for  the  permanent  works  were  in. 
progress. 

The  weather  throughout  February,  1878,  was  unusually  mild  for  the  season, 
still  there  were  frequent  heavy  rains  that  acted  upon  the  peculiar  spongy  nature 
of  the  material  forming  the  bottom,  (clay  mixed  with  sand)  in  such  a  manner 
that  it  soon  worked  into  a  soft  moving  mass  on  which  neither  horses  nor  men 
could  travel,  until  roadways  of  plank  were  laid  over  it.  When  confined, 
however,  it  forms  as  good  a  foundation  for  a  structure  as  any  other  substance. 

After  a  time  these  and  other  unanticipated  difficulties  were  successfully  met, 
and  the  contemplated  works  finished  in  good  time  for  the  opening  of  navigation 
by  the  first  day  of  May  following. 

The  water-way  of  the  canal  at  this  place  is  in  four  divisions — ^the  two 
middle  openings  are  each  46  feet  in  width  at  the  assumed  level  of  Lake  Erio^ 
and  the  side  openings  are  each  18  feet  wide.     The  side  walls  and  centre  piers- 
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are  of  misrnry,  carried  up  fco  a  height  to  form  bearings  for  the  swing  bridge  and 
fixed  structures  at  both  ends  of  it. 

The  gate  for  each  opening  is  in  one  piece,  and  the  whole  is  arrange^  in  such 
a  manner  that  the  gates,  when  not  in  actual  use,  occupy  a  horizontal  position  in 
the  recesses  formed  in  the  bottom  for  that  purpose. 

The  walls  are  carried  up  on  a  continuous  platform  of  solid  timber,  tied 
together  ht>rizontally  with  bolts,  and  resting  on  a  stratum  of  conci-ete  fully  18 
inches  in  depth,  along  each  side  of  which  a  range  of  sheet  piles  was  driven,  and 
«very  precaution  adopted  to  render  the  whole  secure. 

All  the  works  connected  with  the  structure  have  been  generally  carried  out 
$s  described  in  Appendix  No.  16,  except  that  the  movement  ot  the  service 
darn, at  the  north  end  of  the  enclosed  space,  n-ndered  it  necessiry  to  form  the  rost 
piers  of  white  oak  piles  instead  of  masonry,  and  owing  to  the  nature  of  the 
bottom,  it  was  considered  proper  to  order  a  fiamed  crib  of  timber  to  be  sunk^ 
instead  of  masonry,  for  the  rest  pier  of  the  bridge  at  the  south  end. 

The  stone  provided  and  pirtly  prepared  for  these  piers  will  require  to  be 
taken  of!  the  contractors'  hands  at  a  fair  valuation  when  a  final  settlement  is 
made. 

The  principal  works  covered  by  the  contract  that  remain  to  be  done  on 
this  section  are  a  few  details  connected  with  the  new  guard  gates ;  the  removal 
of  the  old  swing  bridge  and  its  abutments,  and  the  walls,  gates,  etc.,  connected 
with  the  old  guard  lock. 

The  payments  maie  to  John  Carroll,  the  contractor  for  this  section,  up  to  the 
Jlst  December,  1479,  amount  in  the  aggregate  to  $131),  100. 

Sec  I  ION  No.  24. 

This  section  is  situated  to  the  south  of  Port  Robinson,  and  is  about  one  mile 
in  length.  The  works  upon  it  consisted  chit'fly  in  excavating  the  channel  to  a 
depth  of  2f  feet  below  the  mitre  sill  of  Port  Colborne  Lock,  and  to  a  width  of 
1(H)  feet  at  bottom ;  forming  towing  path  and  side  banks ;  cutting  ditches, 
ofl-take  drainb, etc.    (>ee  Appendix  No.  17) 

On  Jtbis  part  of  the  line  the  channel,  for  the  greater  part  of  the  uistance,  has 
been  widened  on  the  east  side,  and  all  the  low  water-covered  spaces  on  that  side 
lia«e  been  used  as  spoil  gi'ound,  after  farming  a  solid  bank  next  the  canal  to 
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keep  the  sofb  material  in  place.     Near  the  south  end  of  the  section,  the  material, 
as  anticipated,  was  found  to  be  unusually  hard. 

The  whole  of  the  works  embraced  in  the  contract  have  been  completed  in  a 
satisfactory  manner,  and  the  detailed  final  estimate  for  them  is  now  in  course  of 
preparation. 

The  payments  made  to  0.  F.  Dunbar,  the  contractor  for  this  section,  up  to 
the  31ak  December,  1879,  amount  in  the  aggregate  to  $64,300. 

Section  No.  25. 

On  the  old  canal  there  were  two  swing  bridges  within  the  limits  of  this 
section ;  one  of  them,  called  the  Burgar  Bridge,  was  only  required  as  a  means  of 
crossing  to  and  from  a  small  extent  of  land  lying  betwe^  the  Chippawa  River 
and  the  canal. 

No  public  purpose  being  served  by  this  bridge,  it  was  decided  to  acquire  the 
land  and  thereby  avoid  the  necessity  of  building  a  new  structure  at  this  place — 
an  arrangement  to  which  the  TowBship  and  County  Councils  agreed,  and  autho- 
rised the  road  allowance  on  the  east  side  of  the  canal,  between  the  Burgar  and 
Quaker  Bridges,  to  be  sold. 

This,  although  a  matter  of  no  direct  interest  to  the  locality,  is  of  great 
importance  to  the  navigation,  and  will  save  the  expense  and  maintenance  of 
another  bridge. 

The  contract  for  this  section  covers  the  enlargement  and  deepening  of  the 
channel  for  a  distance  of  fully  one  mile ;  forming  a  line  of  towing  path  and  banks 
where  required ;  cutting  ditches ;  removing  the  abutments,  etc.,  connected  with  the 
two  swing-bridges  over  the  old  canal ;  the  construction  of  abutments  and  piers 
for  a  bridge  over  the  enlarged  channel  to  carry  the  traffic  of  the  Quaker  Boad. 
(See  Appendix  No.  17). 

The  water  was  drawn  down  in  the  summit  level  as  low  as  it  could  be  done 
in  the  winter  of  1877-78,  in  order  to  get  the  bridge  works  on  this  section,  as  well 
as  at  other  places,  as  far  advanced  as  possible  before  navigation  opened  the 
following  spring. 

As  soon  as  the  place  was  accessible,  the  contractors  made  everj'  possible 
effort  to  push  on  the  necessary  operations,  and  continued  to.do  so  for  somQ  time  to 
as  good  advantage  as  could,  under  the  circumstances,  be  expected  ;  but  frequent 
heavy  rains  soon  made  the  ground  and  roads  all  but  impassable  for  either  men  or 
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horses.  In  the  face  of  these  discouraging  difficulties,  tht  contractors  still 
persevered  and  were  ultimately  succesrful  in  getting  a  lai^ge  part  of  the  works 
completed,  leaving  only  those  that,  from  their  position  and  the  range  of  the  adjoin- 
iugg  round,  admitted  of  being  built  advantageously  during  the  following  summer. 

All  the  works  comprised  in  the  contract,  with  the  exception  of  some  small 
matters,  have  been  completed. 

The  payments  made  up  to  the  31st  December,  1879,  to  Messrs.  Ferguson, 
Mitchell  &  Symmes,  the  contractors  for  this  section,  amount  in  the  aggregate  to 
1151,050. 

Section  No.  26. 

The  contract  for  this  part  of  the  line,  as  in  most  other  places  on  the  summit 
level,  comprises  the  enlargement  and  deepening  of  the  channel  for  about  a  mile 
in  length,  the  formation  of  a  towing  path,  cutting  ditches,  oH-take  drains,  etc. 
On  the  lower  part  of  the  section,  the  widening  has  been  taken  oft  both  sides,  and* 
on  the  upper  two-thirds  of  it  the  increased  width  has  been  taken  wholly  oft  the 
west  side. 

The  material^  although  at  some  places  hard,  has  generally  been  found  easier 
to  excavate  than  anticipated  at  the  time  tenders  for  the  work  were  invited. 
This  may,  however,  in  some  measure,  be  due  to  the  skilful  and  energetic  manner 
in  whiMi  the  dredging  operations  have  been  conducted. 

All  the  works  embraced  in  the  contract  are  completed,  and  a  detailed  esti- 
mate of  them  will,  in  short  time,  be  ready  to  enable  a  final  settlement  to  be 
made. 

The  payments  made  up  to  the  31st  December,  1879,  to  John  Carroll,  the 
contractor  for  this  section,  amount  to  the  sum  of  $83,400. 

Section  No.  27. 

In  August,  1877,  tenders  were  received  for  the  execution  of  the  works  com- 
prised in  this  section,  which  were  subsequently  awarded  to  Messrs.  Hunter, 
Murray  and  Cleveland,  and  a  contract  entered  into  with  them  in  September 
following.  The  works  are  of  an  extensive  and  important  nature,  to  the  main 
features  of  which  it  is  considered  proper  to  draw  attention  in  order  following : — 

The  contract  embraces  the  enlargement  of  the  channel  to  certain  lines  suited 
to  the  new  structures,  and  the  deepening  of  it  to  two  and  three-quarter  feet  below 
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the  mitre  sill  of  Port  Colbome  Lock,  for  a  distance  of  6,600  feet ;  the  construction 
oi  a  new  aqueduct  through  the  Chippawa  River ;  taking  down  the  greater  part  of 
the  present  lift  lock  between  the  river  and  the  canal  ♦  building  a  new  lock  ; 
removing  the  abutments  of  the  road  bridge  that  connects  the  east  and  west  parts  of 
the  Town  of  Wellaiid  ;  constructing  abutments  and  piers  for  a  new  swing  bridge 
opposite  what  is  called  Division  Street ;  forming  a  conduit  on  the  east  side  of  the 
canal  to  carry  the  drainage  into  the  Ch'ppawa  River  at  a  place  below  the  preseni 
aqueduct,  etc.     (See  Appendix  No.  18.) 

The  decision  to  place  the  various  structures  on  the  summit  level  and  other 
places,  where  existing  contracts  would  not  be  interfered  with,  at  a  depth  corres- 
ponding to  a  draught  of  fourteen  feet  ot  water,  led  to  a  change  on  this  pait  of 
the  line  to  which  it  is  necessary  again  to  refer. 

In  my  general  report  on  the  subject  of  the  enlargement  and  deepening  of 
this  Ciinal,  it  will  be  seen  thai  it  was  proposed  to  lower  the  bottom  of  the  present 
aqueduct  over  the  Chip])awa  River,  to  admit  of  the  passage  of  vessels  drawing 
twelve  feet  of  water,  and  to  build  a  separate  structure  to  pas§  the  necessary 
supply. 

To  carry  out  this  plan  the  crown  of  the  arches  of  the  old  structure  were  t*)be 
cut  down  from  ten  to  twelve  inches  for  a  space  of  twenty  feet  wide  in  the  centre 
of  the  channel,  and  afterwards  secured  with  strong  bands  of  iron  let  if: to  the 
stone,  etc. 

It  was  then,  as  now,  thought  that  no  greater  reduction  of  the  arches  could 
be  made  with  safety,  consequently  the  greater  depth  of  water  (14  feet)  could  noi 
in  this  way  be  obtained. 

Tt  was  therefore  considered  that  the  expense  of  forming  an  independent 
means  of  supply  would  not  be  warranted,  in  view  of  the  construction,  at  an  early 
period,  of  a  new  aqueduct  adapted  to  all  the  requirements  of  the  enlarged  scale  of 
navigation. 

These  different  matters,  after  due  consideration,  led  to  authority  being 
granted  to  place  the  works  under  contract  as  soon  as  a  design  for  them  could  be 
matured. 

The  present  aqueduct  has  four  arches,  each  forty  feet  span  and  seven  feet 
rise ;  the  centre  part  of  the  soffit  is  fully  five  feet  below  the  ordinary  surface  of 
the  water. 

In  the  river,  for  the  greater  part  of  the  year,  there  is  little  or  no  current; 
the  water  at  times  is  even  higher  on  the  east  than  on  the  west  side  of  the  canal  ^ 
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tat,  during  snow  floods  and  freshets,  a  considerable  rise  frequently  takes  place  on 
the  west  or  up-stream  side. 

The  river  and  canal  must  cross  each  other  in  this  vicinity,  and  the  latter 
being  the  highest,  the  river  must  pass  under  it. 

A  thorough  examination  of  the  locality  led  to  the  conclusion  that  the  best, 
if  nnt  the  only  place  that  could  be  judiciously  selected  for  the  new  aqueduct  is  in 
the  bed  of  the  iver,  at  about  75  feet  west,  or  on  the  up-stream  side,  and  parallel 
to  the  present  structure. 

It  is  to  have  six  arched  openings,  which  are  to  be  arranged  so  that  the  line 
^f  the  south  sides  of  the  second  pier  from  the  north  side,  in  both  the  old  and 
new  structures,  shall  correspond.  The  arches  are  to  be  40  feet  span,  and  have  7 
feet  rise ;  the  northern  one  and  the  three  southern  ones  are  to  be  circular  segments, 
made  to  a  radius  of  32yy  feet  The  other  two  arches  are  to  be  partly  elliptic,  at 
least  that  side  of  both  of  them  which  springs  from  the  fourth  pier  from  tho  south 
«de ;  the  springing  line  of  theui  will  be  three  feet  lower,  and  the  pier  two  feet 

thicker  thi,ii  any  of  the  others. 
^^ 

It  is  contemplated  to  build  the  new  structure  at  three  different  times,  but  in 
€uch  a  manner  as  to  be  in  two  divisions,  i.e.,  to  execute  the  works  connected  with 
the  four  southern  arches  independently  of  the  two  at  the  north  end  of  tho 
«tructure.  This  unavoidable  course  rendera  necessary  the  adoption  of  certain 
precautionary  measures,  in  order  to  meet  the  thrust,  of  the  fourth  or  northern 
arch  of  the  first  division,  by  means  of  vertical  and  horizontal  bais  of  iron,  the 
details  of  which  will  be  found  on  turning  to  Appendix  No.  18. 

To  enable  this  plan  to  be  carried  out,  the  channel  has  been  widened  out  by 
dredging  to  such  an  extent  as  circumstances  would  admit,  so  as  to  guard  against 
obstructing  the  water  flow  of  the  river,  and,  at  the  same  time,  admit  of  laying  part 
of  the  bed  of  it  dry  during  the  time  that  the  works  are  in  progress. 

The  coffer  dams,  for  the  main  structure  are  to  be  formed  in  three  different 
aections ;  the  ^'8^  section  to  enclose  the  space  to  be  occupied  by  the  three  southern 
trches  and  piers.  The  second  section  to  include  the  fourth  archway  from  the 
•outh  side,  together  with  the  piers  connected  with  it,  and  must  be  constructed  so 
as  to  connect  with  the  sides  of  the  first  section  in  such  a  manner  as  will  admit 
of  removing  the  end  of  that  part  of  the  dam. 

The  third  section  embraces  the  space  to  be  occupied  by  the  two  northern 
trchways,  and  will  consist  of  a  separate  dam  to  be  formed  after  the  water  of  the 
fiver  can  be  turned  through  the  four  southern  archways. 
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The  first  section  of  the  dam  may  be  made  to  indude  the  space  for  the 
oblique  line  of  wall  between  the  south-west  abutment  of  the  present  structure- 
and  that  of  the  new  work,  otherwise  a  separate  dam  may  be  put  in  for  that 
purpose,  etc. 

Several  ways  of  constructing  these  dams  are  suggested  in  the  documents 
appended  to  the  contract,  either  of  which  the  contractors  were  at  liberty  to  adopts 
or  indeed  any  other  way  likely  to  occupy  the  least  space  consistent  with  the 
probability  of  their  success,  provided  they  are  made  in  sections  corresponding  in 
extent  to  those  above  mentioned. 

The  contractors  to  be  held  responsible  for  the  carrying  out  of  the  plan  they 
adopt  for  the  dams,  and  are  to  be  paid  for  them  the  respective  amounts  stated  in 
their  tender,  which  forms  part  of  the  contract. 

When  putting  in  the  first  section  of  the  coffer  dams,  the  contractors  were- 
allowed  to  include  the  space  for  the  south  connecting  wall ;  but  from  certain 
indications  of  settlement  in  the  bank  between  the  old  and  new  worky,  it  was,  in 
April,  1879,  considered  proper  to  allow  the  water  to  rise  in  the  aqueduct  pit. 

Ai  this  time  there  appeared  to  be  some  misunderstanding  between  the 
contractors  and  the  Resident  Officer  on  the  subject  of  the  south  connecting  or 
oblique  wall ;  a  matter  that  was  arranged,  after  a  good  deal  ol  distussion,  on  the 
25th  April,  and  their  attention  drawn  to  certain  clauses  in  the  specification  and 
items  in  the  schedule  of  rates  that  seemed  to  have  escaped  their  notice.  A  mode 
of  getting  over  the  threatened  difficulty  was  also  at  the  time  pointed  out,  which 
after  a  good  deal  of  labor  and  time  occupied  in  carrying  it  out,  resulted  in  getting 
the  wall  built  during  tht  summer. 

It  may  be  stated  here  that  the  contractors,  being  held  in  e'^^ry  way  respon- 
sible for  the  coffer  dams,  naturally  expected  .to  be  allowed  their  own  way  of 
making  them,  and  they  were,  of  course,  desirous  of  doing  it  in  as  economical  a 
manner  as  possible.  Still,  as  they  are  bound  to  maintain  the  dams  and  keep  tha 
interior  space  un watered  during  the  progress  of  the  permanent  works,  it  is  to  lie 
feared  that  the  desire  to  lessen  the  outlay  in  the  first  instance  has  led  them  to 
adopt  a  plan  likely  to  turn  out  unprofitable  to  themselves,  and  unfavorable  to  the 
early  completion  of  the  undertaking. 

It  cannot  be  said  that  either  the  dams,as  a  whole,  or  their  mode  of  construc- 
tion ever  met  such  a  degree  of  approval  as  a  belief  in  their  ultimate  succesa 
would  reasonably  have  warranted. 
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They  have  been  built  for  over  a  year,  during  which  time  the  enclosed  space 
has  been  several  times  laid  dry,  and  part  of  the  bottom  excavation  done ;  but  it 
was  found  necessary  to  rebuild  part  of  them,  and  the  overhauling  of  other  parts, 
for  the  stoppage  of  leaks,  has  been  a  matter  of  frequent  occurrence  when  the  pit 
has  beed  unwatered ;  still  it  cannot  be  said  that  confidence  in  them  has  materially 
increased. 

The  introduction  of  suitable  arrangements  for  unwatering  the  pit,  and  a- 
better  system  of  conducting  fhe  operations  on  the  spot  cannot,  consistently,  be 
much  longer  delayed. 

For  the  greater  part  of  the  past  year  the  contractors  have  been  engaged  at 
the  Qaeenston,  Thorold  and  Beamsville  quaxries,  in  getting  and  preparing  stones 
for  the  works.  At  all  these  places  an  excellent  quality  of  large-sized  gray  lime- 
stone has  been  obtained,  a  considerable  quantity  of  which  has  been  delivered  in 
the  vicinity  of  the  works. 

The  conduit  to 'carry  the  drainage  along  the  side  of  the  canal,  instead  of 
through  under  it,  as  heretofore,  has  been  completed,  and  the  road  has  been  raised 
and  macadamized. 

The  abutments,  piers  and  fender  cribs  for  the  new  swing  bridge  have  been 
constructed,  and  the  protection  works  in  the  east  channel  are  in  place. 

On  excavating  the  pit  for  the  new  lock  between  the  canal  and  Chippawa 
Kver,  it  was  decided  to  sink  the  bottom  twelve  inches  lower  than  originally 
contemplated  and  to  lay  a  stratum  of  concrete  over  the  entire  surface,  of  the 
thickness  necessary  to  form  a  fair  bearing  for^the  foundation  timbers.  The 
spaces  between  the  timbers,  sheet  pile  trenches  at  the  mitre  sill  platforms,  and  at 
the  lock,  wer^  ahao  filled  with  concrete. 

The  walls  have  been  carried  up  to  about  16  feet  over  the  foundation,  the 
b  "jvn^fn  iiearof  them  formed,  and  the  excavation  connected  with  the  enlargement 
of  the  channel  is  in  a  forward  state. 

The  payments  made  up  to  the  31st  December,  1879,  to  Messrs.  Hunter,. 
Murray  &  Cleveland,  the  contractors  for  this  section,  amount  in  the  aggregate  to- 
$254,800. 

Section  No.  28. 

This  section  extends  from  a  point  about  mid-way  between  the  present  road- 
bridge  over  the  canal  in  the  Town  of  Welland  and  the  bridge  for  the  crossiag  of 
the  Canada  Southern  Railway,  to  1,100  feet  south   of  the  line  passing  logitudi- 
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nally  through  the  centre  of  the  Junction  lock,  making  it  altogether  about  4,970 
teet  in  length. 

It  comprises  the  enlargement  and  deepening  of  the  channel  for  the  distance 
above  stated,  the  construction  of  the  piers  and  abutments  lor  a  swing  bridge 
south  of  the  junction  of  the  feeder  with  the  main  line  of  the  ca^al,  the  removal 
of  the  old  swing  bridge,  its  abutments,  fenders,  etc.     (See  Appendix  No.  1I>.) 

The  abutments  and  piers  for  the  swing  b»^idge  were  built  during  the  winter 
of  1877-78,  when  the  canal  was  emptied  for  the  purpose  of  proceeding  with  this 
and  other  works  similarly  situated.  The  season  was  mild,  with  comparatively 
little  frost ;  this,  t<)gether  with  Irequent  heavy  rains,  made  it  extremely  difficult 
to  haul  materials  to  the  place ;  still,  the  contractors  pressed  on  their  operations 
vigorously  until  the  object  was  fully  accomplished. 

The  work  done  is  generally  of  a  good  class ;  but  the  slope  wall  on  the 
south-west  side,  from  the  nature  of  the  material  on  which  it  had  to  be  placed,  has 
not  stood  well,  and  will  require  to  be  overhauled.  In  the  winter  of  1877-78  the 
Canada  Southern  Railway  Companj'^  built  permanent  piers  and  abutments  for  the 
bricige  that  carries  its  line  over  that  part  ot  the  canal  immediately  north  of  the 
Junction,  leaving  tv:o  clear  spaces,  of  the  full  width  required  by  the  Order  of  the 
Privy  Council  in  which  the  authority  for  the  crossing  is  granted. 

It  is  further  stated  in  the  Minute  of  Council,  "  That  the  Company  shall 
"  execute,  at  its  sole  expense,  all  the  work  of  excavatiim  necessaiy  to  make 
"  and  maintain  these  two  channels  of  a  depth  suited  to  canal  navigation,  as  weU 
*'  as  ])rovide  for  the  construction  ot  a  centre  pier,  abutments,  guard  piers  and 
"  other  work. 

"  That  both  the  channels  shall  be  made  through  the  ground  occupied  by  the 

^  Railway,  and  for  such  a  distance  on  either  side  of  it  as         *         *         *         * 

"may  be  deemed  necessary  for  the  easy  and  proper  passage  of  vessels."       ^^^ 

W 

"  Thai)  the  Company  construct  and  maintain  all  works  directly  or  indirectly 

'*  connected  with  the  bridge,  and  form  such  an  extent  of  the  channel  of  the  width 

^  and  depth  require<l  for  navigation  as  the  woiksof  the  Company  may    *     *     » 

*•  render  necessary,  and  shall  tirade  a  towing  path  on  both  sides  of  the  canal 

'^'  across  the  space  occupipd  by  the  bridge  or  other  works  connected  with  it,  etc." 

The  Company  did  all  the  work  connected  with  the  bridge,  and  made  the 
necessary  channel-ways,  on  each  side  of  the  centre  pier,  of  the  full  capacity  (z> 
give  the  sectional  area  required,  and  formed  the  approaches  to  the  opening  on  the 
west  side.     For  the  excavation  of  these  approaches,  payment  is  claimed  on  behalf 
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of  the  Company  for  work  represented  to  have  been  done  outside  the  railway  line. 
In  the  permission  granted  to  thu  Gompanj'  to  cross  the  canal,  tliere  is  no  mention 
made  of  aright  to  any  breadth  or  length  of  land,  the  conditions  of  occupancy, 
however,  appear  to  be  clearly  set  forth  in  the  quotations  above  given.  In  view 
of  these  conditions,  no  positive  action  has  yet  been  taken  in  relation  to  the 
Rwlway  Company's  alleged  claims. 

The  works  connected  with  the  enlargement  and  deepening  of  the  channel 
have  been  proceeded  with  at  a  moderately  fair  rate  since  they  were  com- 
menced, so  that  the  whole  will  in  all  probability  be  completed  during  the  present 
year. 

The  payments  made  up  to  the  31st  December,  1879,  to  Messrs.  Ferguson, 
Mitchell  &  Symmes,  contractors  for  this  section,  amount  to  $S3,400. 

Sections  Nos.  29  and  30. 

These  two  sections  are  each  a  mile  in  length  ;  they  form  separate -con  tracts, 
but  were  both  awarded  to  the  same  firm,  Messi*s.  John  Ferguson  &  Co. 

The  works  upon  them  consisted  wholly  of  clay  excavation.  A  strip  of  about 
50  feet  in  width  was  taken  off  the  we^t  bank,  and  the  bottom  of  the  old  canal 
lowered  from  2  to  3  feet  throughout.  Tlio  excavated  material  was  f»-r.  the 
most  part  placed  on  the  west  side  of  the  canal  at  a  suitable  distance  from  the 
water  lino,  a  towing  path  was  formed,  back  ditches  cut,  etc.  (See  Appendix 
No.  20). 

Section  S9  was  completed  in  the  spring  of  1877  and  a  final  settlement  made 
with  the  contractors,  Messrs.  John  Ferguson  &  Co.,  who  have  been  paid  in  full 
for  the  work  done  the  sum  of  $113,247.78 

The  works  on  Section  No.  30  are  also  well  advanced  towards  completion. 
(See  Appendix  No.  20). 

On  this  section,  the  line  of  the  Great  Western  Railway  crosses  the  canal ;  the 
privilege  to  do  this  was  granted  to  the  Comf)any  by  an  Order  of  the  Privy  Council 
oa  similar  terms  and  conditions  as  previously  mentioned  for  the  Canada 
Southern  Railway. 

The  works  connected  with  the  bridge  were  undertaken  reluctantly  by  the 
represeritatives  of  the  Company,  but  when  once  commenced  they  were  urged 
foiward  energetically  and  completed  in  good  time.  The  east  channel  was  left  in 
fair,  passable  condition  at  the  opening  of  navigation  on  the  1st  May,  1878,  but 
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nothing  more  was  done  towards  forming  the  west  channel  or  approaches  to  itr 
than  what  was  absolutely  necessary  to  enable  the  Company  to  get  the  worke 
connected  with  the  bridge  piei*s  and  abutments  constructed. 

To  get  this  channel  deepened,  and  the  approaches  to  it  formed,  the  contrac- 
tors for  the  section  were  called  upon  to  do  the  work,  who,  as  soon  as  other  arrange- 
ments would  permit,  gave  it  their  attention  ;  it  seems,  however,  that  according  to 
the  conditions  on  which  the  privilege  of  crossing  the  canal  was  granted  that 
the  expense  of  completing  that  part  of  the  channel  should  be  chargM  to  the 
Great  Western  Railway  Company. 

An  application  has  been  made  by  residents  of  the  County  of  Welland  to  have 
a  road  bridge  constructed  across  the  canal,  a  short  distance  south  of  the  railway 
bridge  above  mentioned,  but  it  is  believed  that  the  placing  of  a  ferry  scow  ther^ 
to  be  used  during  the  season  of  navigation,  would  afford  all  the  accommodatioi^ 
that  the  few  residents  on  the  west  side  of  the  canal  could  reasonably  expect. 

The  payments  made  up  to  the  Slst  December,  1879,  to  Messrs.  John  Fer- 
guson &  Co.,  for  work  done  on  this  section  amount  to  the  sum  of  $118,400. 

Sections  Nos.  31  and  32. 

-These  two  sections  were  let  to  the  late  John  Brown  in  one  contract ;  they 
arc  fully  one  mile  and  three-quarters  in  length,  and,  with  the  exception  of  a  spaoe 
at  Lyons'  Creek  culvert,  comprise  the  enlargement  and  deepening  of  the  channel 
for  that  distance,  the  grading  of  the  towing  path,  cutting  side  and  back  ditches 
etc.     (See  Appendix  No.  20.) 

The  material  excavated  was  clay  throughout,  which  was  placed  on  the  west 
side  of  the  canal,  at  a  good  distance  back  from  the  water  line,  by  means  of 
derricks  with  unusually  long  booms.  ^ 

In  January,  1877,  part  of  the  spoil  bank  at  the  south  end  of  section  thirty 
two  settled  down,  and  nearly  24,000  cubic  yards  of  the  side  bank  moved  forward 
twenty  feet  or  more  into  the  canal. 

It  was  subsequently  ascertained  that  near  the  place  where  this  occurred  the 
rock  on  the  west  side  is  only  a  few  feet  below  the  bottom  of  the  new  canal,  but 
en  the  east  it  is  much  lower. 

This  inclination  of  the  rock  surface  doubtless  continues  under  the  west  bank 
which,  together  with  the  additional  weight  put  upon  it  and  the  lowering,of  the 
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irater  to  the  level  of  Lake  Erie  before  the  dredged  material  had  been  consoli- 
Hiated,  all  tended  to  the  result  i&boye  mentioned. 

The  removal  of  this  slide  and  the  construction  of  Lyons'  Creek  Culvert  are 
<x)yered  by  the  contract  for  Section  No.  33,  and  will  be  again  referred  to  under 
ihat  head.  . 

All  the  works  under  the  contract  for  Sections  Nos.  31  and  82  are  completed. 

The  payments  made  up  to  the  31st  December,  1879,  to  the  late  John  Brown 
and  his  representatives  amount  in  the  aggregate  to  the  sum  of  $2f  0,10U. 

Sections  Nos.  33  and  34. 

Tenders  for  these  sections  were  received  in  August,  1877,  and  the  execution 
of  the  works  was  awarded  to  Ambrose  Clark,  and  a  separate  contract  for  each 
section  was  made  witli  him  in  the  month  of  October  following. 

Section  thirty  three  comprises  the  enlargement  of  the  channel  and  the 
deepening  of  it  to  four  feet  below  the  top  of  the  mitre  sills  of  the  old  lock  at 
Port  Colboroe,  building  side  walls,  cutting  back  ditches  and  forming  other  means 
of  drainage,  removing  a  slide  from  the  southern  p^urt  of  Section  No.  32^  and 
the  construction  of  an  inverted  syphon  culvert  on  Section  31,  to  carry  the  waters 
■of  Lyons'  Creek  through  under  the  canal. 

For  about  two-thirds  of  the  length  of  this  section  the  bottom  is  rock  before 
getting  to  the  full  depth  required,  and  for  about  two*fiflhs  of  this  distance  the 
8arfiEM»  of  the  rock  varies  from  nothing  to  six  feet  over  the  bottom  line ;  the 
other  thiee-fifths  varies  frem  six  to  sixteen  feet  over  the  bottom  of  the  enlarged 
'Channel.     (See  Appendix  21.) 

Section  thirty  four  is  also  about  a  mile  in  length  ;  it  embraces  the  enlarge- 
ment of  the  channel  to  a  mean  width  of  124  feet  below  the  low-water  line  of 
Lake  Erie,  and  Uie  deepening  of  it  to  four  feet  below  the  top  of  the  mitre  sills 
of  the  old  lock  at  Port  Colborne  ;  the  construction  of  abutments  and  piers  for  a 
road  bridge  oh  line  of  Main  Street  in  the  Village  of  Stonebridge,  building  side 
walls  where  lequired,  cutting  back  ditches,  grading  towing  path,  etc. 

For  the  whole  length  of  this  section  the  bottom  is  in  rock  cutting,  but,  for 
about  one-fourth  of  a  mile  at  the  north  end  of  it,  the  rock  will  not  exceed  from 
i  to  6  feet  in  depth  above  the  bottom  line.  For  the  other  three-fourths  of  the 
section  the  surface  of  the  rock  is  considerably  higher,  and  at  some  places  it  is 
«rithin  2  feet  of  the  level  of  the  towing  path.     (See  Appendix  No.  23). 


Digitized  by  VjOOQIC 


62 

The  contractor  for  these  sections  was  one  of  a  firm  who  did  a  large  extent  off 
work  at  the  same  place  about  b6  years  ago,  and  was  well  known  as  a  reliable  ^nd 
energetic  person,  but  his  health  failed  him,  so  that  he  had,  in  a  great  measure,  ta 
depend  upon  o'hens  conducting  the  practical  part  of  his  busiuess.  This  resulted 
in  comparatively  little  being  done  upon  the  works  during  the  winter  of 
1877  78. 

In  the  summer  of  1878,  dredging  operations  and  the  removal  of  old  spoil 
bank  on  Section  No.  33  w«re  proceeded  with  fairly. 

In  August  of  that  year,  the  contractor,  Ambrose  Clark,  died  ;  but  his. 
executors  and  others  interested  in  the  estate  seemed  disposed  to  carry  out  the 
^mdertakiDg. 

In  the  winter  of  1878-79  both  sections  were  un watered,  but  beyond  this  the 
arrangements  were  defective,  and  the  operations  dragged  on  in  a  manner  that 
showed  clearly  there  was  no  effort  made  to  comply  with  the  conditions  of  the 
contract,  and  thi^t  even  the  comparatively  small  extent  of  work  done  must  have 
been  far  from  profitable. 

It  is,  nevertheless,  only  fair  to  state  that,  by  constant  pressure  on  the  person- 
managing  for  the  Clark  estfite,  one  of  the  most  troublesome  pieces  of  work  oa 
tJie  entire  line,  Lyons'  Creek  culvert,  was  commenced  and  so  far  completed  that- 
winter  as  not  to  interfere  in  any  way  with  the  opening  of  navigation. 

The  foundation  of  this  culvert  is  fully  40  feet  below  the  top  of  the  towing, 
path ;  it  is  of  heavy  block  stone  masonry,  the  water-way  through  it  is  8  feet  wide^ 
aide  walls  3i  feet  high  to  the  springing  of  the  arch,  which  is  made  to  a  radius  of 
^  feet. 

It  is  made  sufficiently  strong,  by  means  of  tie  rods  and  otherwise,  to  be 
serviceable  at  all  times,  even  were  the  canal  empty  at  a  time  when  the  greatest 
head  of  water  pressure  is  on  the  culvert.  (See  pages  265  to  270  of  Appendix 
No.  21.) 

It  was  completed  last  autumn  and  is  now  in  use. 

The  seat  for  the  bridge  works  on  section  thirty  four  has  been,  for  the  mosi  - 
part,  excavated  to  the  full  depth  required,  and  the  principal  part  of  the  stone 
and  other  materials  for  the  abutments,  piers,  etc ,  have  been  delivered,  and  a  good 
deal  of  it  prepared. 

The  payments  made  up  to  the  31st  December,  1879,  to  the  Clark  estate^ 
«re  as  follows : — 
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For  work  done  under  contract  for  Section  33,  the  sum  of Sl36,300. 

For  work  done  on  and  connected  with  Section  No.  34,  the  sum  of  $09,200. 

In  May  and  August,  1879,  Mrs.  Mary  E.  Clark,  widow  of  the  late 
Ambrose  Clark,  sent  memorials  to  the  Minister,  representing  that,  since  the  death 
of  her  husband,  the  works  on  Sections  Nos.  33  and  34  had  bten  carried  on  under 
persons,  who,  although  they  have  an  interest  in  the  contract,  are  incompetent  to 
conduct  the  operations  ;  moreover,  their  bad  management  had  caused  delay  and 
led  to  her  suffering  gi^eat  pecuniary  loss,  which  she  and  her. family  could  ill 
tfford,  etc. 

She,  therefore,  prayed  to  be  released  from  the  contract,  and  to  get  a  settle- 
ment for  the  work  done,  etc. 

V 

It  having  been  for  a  long  time  evident  that  some  decided  course  had  to  be 
Adopted,  in  order  to  put  matters  into  a  proper  shape,  it  was  recommended  that 
possession  of  them  should  be  taken  by  the  Government,  and  the  whole  advertised 
ind  re-let,  on  the  understanding  that,  if  the  new  tenders  amounted  to  moro  tbaa 
ibe  works  would  have  done  at  the  previous  contract  rates,  the  Government  retaiD- 
the  right  of  charging  the  whole,  or  any  portion  of  the  additional  sum,  against  the 
estate  of  the  late  Ambrose  Clark. 

If,  at  a  future  time,  theexecutors  of  the  late  Mr.  Clark  can  show  satisfactorily 
that  all  matters  relating  to  the  contract  for  Sections  Nos.  33  and  34  are  settled 
between  them  and  the  so-called  silent  partners,  and  give  clear  proof  of  the  actual 
ioterest  that  Mrs.  Clark  had  in  the  contracts,  then  the  Government  may  determine 
vhat  portion,  if  any,  of  the  money  withheld  from  the  estate  of  her  late  husband- 
am  reasonably  be  refunded  to  her. 

It  was  then  stated,  and  may  be  repeated,  that  the  five  per  cent,  security  on 

both  contracts  amounts  to $30,000 

Retained  per  centage  on  progress  estimates,  both  sections 25,7«8 

Total $55,788 

There  has  also  been  retained  on  the  item  of  un watering  the  works...  $11,250 
Difiercnce    between  the  pro  rata  rates  allowed  in  progress  esti- 
mates and  the  contract  rates , 13,254 

Total $z4,5o4 

The  contractors,  although  not  entitled  to  be  paid  any  part  of  ihe  latter  sum, 
(124,504),  still  the  estate  should  be  credited  with  it  when  considering  the  questioa 
of  additional  cost,  if  the  result  renders  this  course  necessary. 
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A  minute  of  the  Honorable  the  Privy  CouDcil,  dated  the  25th  Au^st,  1879 
authorized  the  works  to  be  taken  possession  of,  and  the  completion  of  them 
re-let. 

In  October  following,  both  sections  were  advertised,  and  tenders  for  them 
received  in  November. 

Section  No.  38  was  subsequently  awarded  to  Messrs.  Bannerman  &  Co.,  and 
a  contract  made  with  that  firm  in  December  last.  It  comprises  the  completion 
of  all  the  works- covered  by  the  original  contract,  except  the  culvert  at  Lyons' 
Creek,  which  the  representatives  of  the  Clark  estate  have  finished.  (See 
Appendix  No.  22.) 

Section  No.  34  was  awarded  to  F.  B.  McNamee  &  Co.,  and  a  contract  made 
with  that  firm  in  DecemWr.  It  provides  for  the  completion  of  all  the  work 
embraced  in  the  origmal  contract.     (See  Appendix  No.  23.) 

Both  these  sections  are  unwatered,  and  the  works  upon  them  are  now  in 
progress. 

SEcriON  No.  35. 

This  section  is  fully  two-fifths  of  a  mile  in  length,  and  situated  within  the 
boundaries  of  the  Corporation  of  Port  Colbome,  it  embraces  the  enlargement  of 
the  canal,  for  a  distance  of  fully  one-third  of  a  mile,  to  a  mean  width  of  124  feet 
below  low- water  line  of  Lake  Erie,  and  deepening  it  t#  4  feet  below  the  top  of 
the  mitre  sills  of  the  old  lock  ;  the  construction  of  a  new  entrance  lock  to  and 
from  the  harbor,  the  southern  wings  of  which  are  to  be  extended  to  form  piers 
and  abutments  for  a  road  bridge,  and  the  north-east  wing  made  of  a  length  to 
form  an  abutment,  and  the  north-west  wing  made  to  form  part  of  the  centre  pier 
for  a  bridge  crossing  for  the  Grand  Trunk  Railway. 

It  also  embraces  the  formation  of  a  raceway  in  two  divisions,  one  of  them 
open,  the  other  arched  over,  and  both  faced  with  masonry ;  building  a  weir 
arranged  to  supply  the  greater  part  of  the  volume  of  water  required  for  the 
enlarged  canal ;  constructing  temporary  road  bridges ;  grading  towing  path  and 
roads,  etc.     (See  Appendix  No.  24). 

When  endeavoring  to  arrive  at  the  best  way  of  carrying  out  the  scheme  of 
enlargement  at  this  place,  it  was  found  that  the  comparatively  narrow  space 
reserved  for  the  canal  through  the  village  left  little  choice  as  to  the  mode  of 
^ccomplishiDg  the  object. 
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It  may  be  observed  that  when  Lake  Erie  forms  the  source  of  supply,  the 
level  north  of  the  guard  lock  at  ordinary  times  will  be  the  same  hei<;ht  as  that 
ioibe  south  of  it. 

To  provide  for  this  at  all  times,  but  especially  at  periods  of  extreme  low 
w*fccr  in  the  lake,  renders  a  wide  supply-race  indispensable,  for  the  formation  of 
which  in  the  usual  way  there  was  not  sufficient  space. 

It  was  therefore  decided  that  it  should  occupy  the  whole  space  between 
iht  west  side  of  the  old  lock  and  the  west  line  of  what  is  called  West  Street,  and 
that  it  should  be  in  two  divisions — the  one  next  the  lock  to  be  open,  and  the 
western  one  arched  over  in  a  manner  to  admit  of  it  being  used  for  a  street.  The  • 
east  wall  to  be  carried  up  to  the  level  of  the  street  and  finished  with  a  proper 
coping  on  top,  along  which  a  suitable  railing  is  to  be  placed  for  the  safety  of  the 
pablic^  The  supply  weir  constructed  at  the  north  end  of  the  raceway  is  to 
have  five  openings,  in  each  of  which  are  to  be  combined  movable  bulk-heads  and 
daices  to  regulate  the  supply. 

The  raceway  ^t  the  ordinary  height  of  the  lake  is  of  sufficient  capacity  to 
pass  the  full  volume  of  water  required,  and  at  extreme  low  wa^er  it  can  be  sup- 
plemented by  passing  a  small  part  of  the  supply  through  the  old  lock. 

The  new  lock  is  placed  on  the  east  of  the  old  structure  in  such  a  position 
that  the  south  gates  in  both  of  them  are  directly  opposite  each  other,  and  the 
centre  lines  through  the  respective  locks  are  74  feet  apart  at  the  south  gates  and 
72  feet  apart  at  the  north  gates  of  the  old  lock. 

The  north-east  wing  of  the  newstructure  is  extended  so  as  to  form  an  abutment 
to  the  Grand  Trunk  Railway  bridge,  and  the  north-west  wing  of  the  new  lock  and 
the  north-east  wing  of  the  old  one  are  continued  in  a  slightly  oblique  direction 
tintil  they  form  one  wall,  at  the  place  required  for  a  rest  pier  to  the  slime  bridge. 

To  enable  the  lock  to  be  built  in  this  position,  and,  at  the  same  time,  have 
snfficieiit  space  for  a  street  on  the  east  side  of  it,  a  considerable  extent  of 
jffoperty  had  to  be  acquired. 

In  this  connection  it  may  be  stated  that  there  has  been  much  inconvenience 
fzperienced  by  the  contractoi-s  and  by  the  public  from  certain  parts  of  the 
canal  lands  in  that  vicinity  being  occupied  by  »quatters,  who  are  exceedingly 
onwilling  to  give  it  up  unless  in  some  way  compensated.  It  is  extremely 
strange  to  the  uninitiated  to  learn  that  possession  can  be  taken  of  private 
property  in  forty  eight  hours  for  a  public  work,  but  that  possession  cannot  be 
obtained  in  as  many  weeks  of  property  belonging  to  the  Govemment. 
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The  enlargement  of  this  part  of  the  canal  renders  necessary  a  considerable- 
change  in  the  Grand  Trunk  Railway  bridge-crossing,  at  this  place,  a  question  to- 
which  attention  was  drawn  in  a  previous  special  report,  and  the  fact  pointed  out 
that  there  had  been  great  irregularity  in  this  matter  by  the  B.  &  L.  H.  R. 
Company  who  cc  nstructed  the  road.  The  subject  was  shortly  afterwards  brought 
under  the  notice  of  J.  Hickson,  Esq  ,  the  general  manager  of  the  G.  T.  R,  who*- 
after  making  the  necessary  inquiries  into  the  matter,  admitted  that  it  stood 
nearly  as  represented  in  the  report  above  mentioned. 

This  candid  admission,  together  with  an  evident  desire  of  doinpj  what  was 
right  under  the  circumstances,  led  to  an  arrangement  being  made  for  the  Depart- 
ment to  construct  the  centre  pier  and  abutments  for  the  bridge,  and  for  the 
Railway  Company  to  provide  and  fit  up  the  super;<tructure,  and  also  form  a  tem- 
porary means  of  crossing  the  canal  whilst  the  works  are  in  progress. 

This  agreement  is  now  in  course  of  being  carried  out;  the  Railway  Company- 
have  made  a  temporary  crossing,  and  the  other  works  are  in  progress,  so  that^ 
thtre  is  every  reason  to  believe  the  whole  will  be  completed  and  in  use  by  tho 
first  day  of  May  next. 

The  greater  part  of  the  lock  walls  have  been  carried  up  to  IG^feet  in  height^ 
but  the  south  wing  walls  and  the  abutments  for  the  public  road  crossing  have 
not  been  commenced. 

The  works  connected  with  the  regulating  weir  and  raceway  are  well 
advanced,  and  the  operations  generally  on  the  section  are  in  a  forward  state. 

The  payments  made  up  to  the  31st  December,  1879,  to  the  contractors^ 
Messrs.  Hunter,  Murray  &  Cleveland,  amount  to  the  sum  of  $276,200. 

Section  No.  36. 

The  contract  for  this  section  comprises  all  the  works  connected  with  the- 
enlargement  and  deepening  of  Port  Colborno  Harbor,  or  Lake  Erie  entrance  to- 
the  canal,  the  main  features  of  which  may  be  briefly  described  as  follows : — 

The  extension  of  the  west  pier  four  hundred  feet  farther  into  the  lake^ 
deepening  the  entrance  channel,  rebuilding  the  superstructure  of  both  the  east 
and  west  piers,  constructing  a  beacon  in  the  lake  on  the  south-east  side  of  the 
entrance,  and  building  four  detached  blocks  of  pier  work  between  it  and  the  end 
of  the  east  pier,  removing  the  old  west  docking  from  the  ferry  recess  outward 
and  rebuilding  it  at  a  lower  level,  deepening  and  enlarging  the  basin,  etc.  (Se^ 
Appendix  No.  25.) 
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All  the  works  covered  by  the  contract  are  completed,  with  the  exception  of 
the  removal  of  some  high  points  found  in  the  channel,  which  can  be  done  in  a 
comparatively  short  time,  when  the  weather  is  favorable. 

The  inner  basin  or  harbor  is  fully  2,000  feet  long,  and  has  a  width  of  nearly 
250  feet  at  the  narrowest  place. 

The  approach  or  channel  leading  into  it  is  450  feet  wide  opposite  the  outer 
end  of  the  west  pier,  and  150  feet  wide  at  the  inner  end. 

This  funnel-shaped  approach  tends  to  make  smoother  water  in  the  harbor 
and  the  unfavorable  effects  that  might,  otherwise,  result  from  it  are  lessened 
by  the  openings  between  the  detached  blocks  of  pier  work  on  the  east  side 
allowing  the  water  to  escape  on  that  side. 

The  channel  from  the  lake,  northward,  to  the  southern  line  of  the  basin 
has  been  sunk,  with  the  exceptions  above  stated,  to  a  depth  of  seventeen  feet 
below  low-water  line ;  and,  from  the  latter  place  to  the  north  end  of  the  basin, 
the  depth  gradually  diminishes  to  sixteen  feet  below  the  line  of  twelve  feet 
water  over  the  mitre  sills  of  the  old  lock. 

In  the  enlargement  and  deepening  of  the  harbor  ani  entrance  to  it,  fully 
one-sixth  of  the  quantity  of  material  removed  has  been  a  hard  class  of  rock 
▼ith  numerous  nodules  of  flint  in  it. 

The  works,  as  a  whole,  have  been  energetically  and  skilfully  managed,  and 
the  contractor  has  manifested  throughout  a  desire  to  carry  out  in  every  respect 
the  conditions  of  the  agi-eement. 

The  beacon  is  about  47  feet  high  over  the  water,  it  is  visible  a  considerable 
distance  out  in  the  lake,  and  is  found  to  be  a  much  surer  guide  to  vessels 
entering  the  harbor  than  the  buoy  that  was  'formerly  anchored  near  that  place. 

The  Marine  Department  has  constructed  a  leading  light  on  the  outor  end  of 
the  west  pier,  and  a  range  light  on  one  of  the  detached  blocks  of  pier  work, 
tituated  on  the  east  side  of  the  channel,  at  some  distance  from  the  shore.  Thus 
the  entrance  to  the  canal  is  now,  at  all  times,  well  defined. 

The  payments  made  up  to  the  31st  December,  1879,  to  C.  F.  Dunbar,  the 
contractor  for  Section  No.  tJC,  amount  to  the  sum  of  $456,7o0. 
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Between  Port  Dalhousie  and  Port  Colbome  there  will  be  twenty-fowr 
bridges  over  the  canal.  Five  of  them  are  railway  crossings ;  one  the  property 
of  the  Grand  Trunk  Railway  Company ;  one  belongs  to  the  Great  Western  Bail- 
way  ;  one  is  owned  by  the  Canada  Southern  Railway  Company,  and  two  are  to 
be  constructed  by  this  Department  as  crossings  for  the  Welland  Railway.  There 
are  eleven  separate  or  detached  road  bridges ;  five  over  the  upper  wing  walls  of 
locks,  and  three  over  the  lower  wings  of  loeks. 

At  all  the  railway  and  detached  bridges,  the  water-way  is  in  four  divisions, 
which  in  the  aggregate  have  a  sectional  area  equal  to  that  of  the  canal,  except 
the  Canada  Southern  Railway  bridge,  where  the  full  sectional  area  is  obtained 
by  forming  greater  spans. 

The  two  centre  openings  are  each  forty  six  feet  wide,  and  are  to  form  the 
navigable  channels. 

The  piers  and  abutments  are  of  masonry,  laid  in  hydraulic  cement  mortar, 
on  a  foundation  of  timber  and  plank  placed  one  foot  below  canal  bottom.  The 
centre  and  rest  piers  of  detached  bridges  are  invarial^ly  parallel  to  the  centre 
line  of  the  canal ;  the  former  from  16  to  18  feet  square,  and  the  latter  from  15 
to  17  feet  in  width  and  9  feet  in  thickness,  and  in  all  cases  an  arched  culvert, 
varying  from  C  to  8  feet  in  width  and  8  feet  in  height,  is  made  through  the 
centre  of  them,  on  a  line  ranging  with  that  of  the  canal.  The  piers  to  form  the 
seat  of  the  swing  portion  of  the  bridge  and  the  abutments  are  also  of  masonry* 

Stone  parapet  piers  are  carried  up  at  all  the  four  comers  of  all  the  bridges, 
one  of  which,  at  each  end  of  the  detached  bridges,  is  hollowed  out  to  receive 
machinery,  and  the  wings  of  the  abutments  are  carried  up  to  the  same  height  as 
the  parapet  piers. 

Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them,  crib 
work  is  constructed  to  form  bearings  for  fenders  on  each  side,  and  for  the  protec- 
tion of  the  respective  parts  of  the  work.  Through  the  middle  of  the  cribs,  longi- 
tudinally, a  clear  water-way  is  formed,  and  transverse  openings  are  also  made 
adjoining  the  centre  and  rest  piers  and  elsewhere,  of  such  shape  and  dimensions 
as,  together  wi&h  the  centre  openings,  give  an  area  equal  to  at  least  that  of 
the  archways  formed  in  the  masonry. 

The  seat  piers  are  protected  by  means  of  piles  or  framed  bents,  sunk  into 
the  bottom,  on  which  strong  cap-pieces  are  secured,  and  connected  with  suitabld 
anchor  timbers  let  into  the  bank. 
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For  the  protection  of  the  structure  and  guide  piers,  clusters  of  piles  are 
driyen— within  the  range  of  the  centre  and  rest  pier — at  suitable  distances 
ibove  and  below  them. 

The  superstructures  of  all  the  road  bridges  are  to  be  on  the  "  Howe  Truss  " 
principle.  The  movable  portion  of  detached  structures  will  be  made  of  a  length 
to  span  the  two  navigable  channels,  and  those  at  locks  are  to  have  a  short  arm, 
md  be  balanced  by  weight  put  on  for  that  purpose. 

A  general  plan  for  both  kinds  of  structures  will  be  found  hereto  appended 
marked  "  Sheet  E." 

In  all  cases  the  lower  chords,  floor  beams  and  stringers  are  to  be  of  wrought 
p      iron,  formed  in  pieces  of  uniform  and  convenient  length,  and  so  arranged  that 
they  can  be  readily  replaced  in  case  of  accident. 

The  top  chords,  diagonal  braces  and  such  stringers  as  required  to  fasten  the 
flooring  to,  are  to  be  of  timber. 

By  this  arrangement,  those,  parts  of  the  bridges  most  liable  to  accident  can 
be  readily  repaired  or  replaced  by  the  workmen  usually  employed  on  the  canaL 
Besides  provision  being  made  for  the  floor  system,  which  is  ihe  most  subject  to 
deciy,  to  be  of  iron,  the  structures  will  be  more  durable,  and  at  the  same  time 
possess  all  the  advantages  that  could  be  derived  from  a  bridge  built  chiefly  of 
wood. 

Tlie  "  Galley  Frames,"  to  form  centre  bearings  for  the  suspension  cables,  are 
to  be  of  wood  and  iron  combined,  and  on  the  cross  beams  between  them,  a  signal 
light  can  be  exhibited  to  serve  for  both  road  and  canal. 

For  the  safety  of  the  public,  it  is  intended  that  a  self-acting  gate  shall  bar 
flie  road-way  when  a  bridge  is  open  for  the  passage  of  vessels,  and  which  will 
not  be  wholly  removed  until  the  bridge  is  again  in  position,  when  a  crossing  can 
ba  safely  made. 

This  gate  will  also  serve  the  purpose  of  carr}'ing  the  towing  lines  c>ver  the 
parapets  and  raised  portions  of  the  stationary  parts  of  t!ie  structure. 

The  machinery  for  turning  the  bridge  will  be  placed  on  one  side  of  the 
centre,  and  so  arranged  that  it  can  be  readily  worked  by  one  person. 

-    In  all  cases  the  turntables  will  be  of  the  same  pattern,  and  the  respective 
principal  parts  of  the  superstructure  of  all  the  bridges  will  be  alike,  eo  that  to 
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keep  a  comparatively  small  supply  on  hand,  of  the  different  parts  of  each  kind^ 
will  be  likely  to  meet  all  the  requirements. 

The  fixed  part  of  the  road-way  over  the  side-channeh  is  to  be  formed  by 
meam  of  joists,  on  which  to  carry  and  fasten  the  floor  plank  j  there  is  also  to 
be  a  rolled  girder  on  each  side  and  a  hand-rail  on  top,  with  a  truss  between  them. 


Oak  and  pine  timber  for  all  the  lock  gates  on  the  line,  together  with  three 
full  sets  of  spare  gates,  making,  in  all,  timber  for  sixty  one  pairs  of  gates  was 
delivered  last  autumn  near  Merritton,  and  placed  under  cover  on  canal  property. 

It  is  all  of  the  best  class  of  the  respective  kinds,  generally  sawn  to  the 
sizes  required.  Owing  to  the  large  dimensions  of  the  timber  and  the  low  rates 
at  M'hich  the  furnishing  of  it  was  undei'taken,  especially  the  price  for  pine,  there 
was  considerable  difficulty  experienced  in  procuring  it. 

This  led  to  some  delay  in  its  delivery.  The  contractor,  however,  deservee 
credit  for  his  determined  perseverance  under  rather  discouraging  circumstances^ 
and  his  readiness  in  all  other  respects  to  comply  with  the  terms  of  the  contract. 

In  November  last  a  settlement  in  full  was  made  with  the  contractor  for 
this  timber,  David  S.  Booth,  which  in  the  aggregate  amounted  to  $113,253.51. 


From  the  foregoing  representation  of  matters  connected  with  the  works  on 
this  canal,  it  will  be  seen  that,  with  the  exception  of  changing  the  line  of  the 
Great  Western  Railway,  Section  No.  12,  the  completion  of  Sections  Mos.  33 
and  34,  and  the  aqueduct  over  or  through  the  Chippawa  River ;  the  whole  are 
in  an  advanced  state. 

The  extension  of  the  railway  line,  when  once  undertaken,  can  be  proceeded 
with  rapidly,  and  Sections  Nos.  33  and  34,  can  also  be  carried  on  expe- 
ditiously ;  but  the  aqueduct  seems  not  only  to  drag  along  in  a  tedious  way,  but, 
as  before  stated,  the  coffer  dams  are  not  such  as  to  inspire  confidence  in  their 
accomplishing  the  object  contemplated  in  their  construction.  This  is  the  more 
to  be  regretted,  as  on  the  completion  of  this  structure  depends  the  bringing 
into  use  all  the  new  locks  and  other  works  on  the  enlarged  line  of 
canal. 
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BURLINGTON  BAY  CANAL. 

At  the  last  session  of  the  Legislature  the  sum  of  $12,000  wa^  granted 
towards  "  rebuilding  superstructure  of  Horth-west  pier,  Burlington  Bay  CanaJ^ 
destroyed  by  fire." 

On  visiting  the  place  with  a  view  of  getting  such  information  as  would 
enable  the  works  to  be  placed  under  contract,  it  was  found  that  for  a  distance 
of  about  1,100  feet  of  the  inner  or  bay  end  of  the  north-west  pier,  the  side 
timbers,  &c.,  were  burnt  down  to  the  water  line,  l}ut  that  the  greater  part  of  the 
ballast  still  remained  in  position.  The  top  covering  is  rotten  at  many  places  on 
•other  parts  of  the  piers,  and  the  waling  generally  is  decayed,  and  long  stretches 
of  it  are  gone. 

At  several  places  on  the  south-east  pier,  the  ballast  has  been  washed  out,  and 
at  the  bay  end  on  that  side  the  pier  has  settled,  and  part  of  the  superstructure 
there  is  in  a  ruinous  condition.  It  is  probable  that  this  settlement  may,  to  some 
extent,  result  from  the  scouring  of  the  bottom,  by  the  action  of  the  water  when 
vessels  that  use  it  as  a  landing  wharf  are  leaving. 

In  August  last,  tenders  were  received  for  the  repairs,  when  the  works  were 
■awarded  to  D.  McDermid  and  John  S.  Hendrie,  and  a  contract  entered  into  with 
them  in  September,  but  up  to  the  present  time  none  of  the  repairs  have  been 
done,  although  the  contractors  have  kept  up  a  considerable  correspondence  with 
the  Department  on  the  subject. 

To  guard  as  much  as  possible  against  fire,  in  future  the  top  of  the  inner  or 
bay  halt  of  the  pier  is  to  be  covered  with  fine  gravel,  instead  of  plank,  as  here- 
tofore.   (See  Appendix  No.  27.) 

GALOPS  RAPID. 

At  low  stages  of  the  River  St.  Lawrence,  the  shoals  in  this  rapid  form  an 
obstruction  to  the  passage  of  vessels  of  even  light  draught,  which  may  fairly  be 
^viewed  as  an  objectionable  feature  of  the  route  that  should,  if  possible,  in  some 
way,  be  remedied. 

The  accomplishment  of  this  object  assumes  greater  importance  when  the  fact 
is  borne  in  mind  that  vessels,  at  ordinary  water,  can  pass  down  the  river,  from 
the  head  of  the  rapid  to  Dickinson's  Landing,  in  less  than  one-third  of  the  time 
it  requires  to  pass  through  the  Williamsburg:  canals.  This  is  especially  noticeable 
vhen  contrasted  with  periods  of  extreme  low  water,  during  which  advantage 
cannot  be  taken  of  the  river  route. 
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In  the  past  60  years,  the  extreme  variatlop  of  the  normal  water  levels  of 
Lakes  Eria  and  Ontario  has  been  known  to  be  about  5  J  feet ;  but  there  has  beea 
no  absolute  change  perceptible  in  the  mean  water  level  within  the  time  stated. 

The  lowest  water  in  the  lakes  of  which  any  record  could  be  found  appears^ 
to  have  been  in  1819,  1848,  1872  and  1877.  The  highest  water  in  Lake  Ontario 
within  the  period  mentioned  was  in  1838,  1853,  1859,  1862,  1870  and  1876. 

At  Port  Colborne,  Lake  Erie,  in  April,  1859,  the  water  was  7  feet  10  inches 
higher  than  it  was  in  November,  1872. 

In  June,  1870,  the  water  level  at  Port  Dalhousie  was  5  feet  5  inches  over 
the  level  of  November,  1872 ;  and  in  May,  1870,  the  water  in  the  bay  at  Toronto 
was  5  teet  S^  inches  higher  than  it  was  on  the  19th  March,  1872. 

The  water  level  in  1877  was  not  as  low  as  that  in  1872;  neither,  was  the 
water  level  of  1876  as  high  as  that  in  1870.  It  may  be  here  stated  that  the 
variations  of  the  water  levels  at  different  places  on  the  river  are  not,  in  all  cases^ 
the  same ;  neither  do  they  correspond  with  those  on  the  lakes.  Long,  wide  and 
nea^rly  level  stretches  of  the  river  appear  to  be  less  subject  to  variations  (ice  jama 
excepted)  than  where  the  widch  is  less  and  the  reaches  comparatively  shoii;. 

On  turning  to  a  report  submitted  by  me  in  July,  1874,  on  the  navigation  of 
the  River  St.  Lawrence  between  Lake  Ontario  and  Montreal,  it  will  be  seen 
that  an  attempt  was  made  to  put  all  reiiable  information  that  could  be  collected 
relative  to  the  fluctuations  of  the  river  in  such  order  and  form  as  was  believed 
might  be  of  service  in  enabling  a  conclusion  to  be  arrived  at  on  the  subject. 

Within  the  past  30  years  several  schemes  have  been  proposed  with  a  view 
to  increasing  the  depth  of  water  in  the  channels  through  the  different  rapids^ 
none  of  which,  however,  is  or  can  be  expected  tu  be  free  from  objections.  It  has, 
therefore,  been  assumed  that  the  plan  presenting  the  greatest  probabilitj''  of 
success  in  producing  ]>eimanen!i  results,  although  attended  with  more  than 
ordinary  difficulties  in  its  execution,  would  be  the  best  under  the  circumstance* 
to  adopt. 

This,  after  considering  the  subject  in  all  its  known  bearings  and  in  every- 
way that  it  presents  itself,  has  led  to  the  conclusion  that  the  deepening  of  the 
bed  of  the  river  would  be  the  most  likely  to  fulfil  these  conditions. 

But  before  any  attempt  to  execute  the  work  could  b^  made,  it  was  abso^ 
lately  necessary  to  know  the  nature  and  extent  of  what  had  to  be  done,  and  \x^ 
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provide  the  means  of  obtaining  full  information  on  these  matters.  It  vas  well 
known  that  in  the  Galops  Eapid  the  most  powerful  steamer  could  not  remain 
long  enough  in  one  place  to  enable  even  the  depth  of  the  water,  with  any  degree 
at  certainty,  to  be  correctly  ascertained.  It  therefore  became  recessary  to 
construct  and  fit  up  a  vessc  1  in  such  a  manner  that  it  could  h^  held  steadily  in 
position  at  any  place.  For  this  purpose  a  powerful  steam  vessel,  working  upon 
a  chain  made  fast  on  the  shore,  seemed  to  be  the  best,  if  not  tho  only  way  of 
accomplishing  the  object.  Morc^'ver,  it  wts  then,  as  well  as  now,  thought  that 
the  equipment  of  the  vessel  might  be  such  that  the  principal  operations  connected 
with  the  deepening  of  the  channel  might  be  carried  on  on  board  of  it. 

Arrangements  were  therefore  made  for  the  construction  of  a  "  Chain  Vessel  ** 
of  such  capacity  as  it  was  thought  would  be  fully  equal  to  the  service  required. 

The  vessel  built  is  112  feet  long,  27  feet  breadth  of  beam,  and  draws  about 
five  feet  of  water,  with  fuel  on  board  ;  it  is  built  in  the  most  substantial  manner,, 
with  double  frames  of  white  oak  timber,  and  fastened  in  every  way  likely  to  give 
strength  and  security.  The  engines  are  high  pressure  and  condensing,  with  two 
cylinders  22  inches  diametec  and  five  feet  stroke.  They  are  built  strong  and/ 
fitted  up  with  all  the  latest  improvements  and  equipments. 

The  two  boilers  with  which  it  is  supplied  are  of  the  best  description  of 
material  and  workmanship,  and  of  ample  capacity  for  supplying  all  the  steam 
required  for  the  engines,  drills  and  other  purposes,  etc.     (See  Appendix  No.  2&) 

During  the  time  that  the  vessel,  engines,  boilers,  etc.,  were  in  c(»ursD 
of  construction,  a  chain  was  made  to  order  for  it  in  England,  with  links  of  a 
special  length  to  work  over  sprockets.  It  is  of  the  very  best  description  of  11- 
inch  iron,  and  was  properly  tested  before  it  was  shipped. 

After  the  vessel,'chain,  etc.»  were  delivered,  they  were  soon  got  into  position; 
but  it  was  some  time  before  the  offi^^^r.i  in  charga  were  abb  ti  control  the  vessel 
in  the  eddies  and  oblique  currents. 

Consequently,  it  was  near  the  close  of  season  of  navigation  before  arrange^ 
ments  could  be  made  to  test  the  drilling  operations  on  the  line  of  the  contem- 
plated channel.  Sufficiently  close  soundings  and  examinations  were,  however, 
made  to  enable  a  tolerably  fair  idea  to  be  formed  of  what  has  to  be  done  in  order 
to  form  a  channel  on  the  line  and  of  the  capacity  required. 

All  of  which  leads  to  the  conclusion  that  the  best,  if  not  the  only,  way  of 
obtaining  a  channel  suited  to  the  enlarged  scale  of  navigation  is  that  of  lowering 
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the  shoals  and  bars  on  the  line,  and  dragging  or  in  some  other  way  moving  the 
loosened  material  into  deep  water  below  the  places  where  the  obstructions  occar« 

It  may  be  again  said  that,  although  the  depth  of  water  in  a  rapid  will  not 
increase  to  the  same  extent  as  that  to  which  the  bottom  is  lowered,  the  difference 
will  have  something  like  the  ratio  that  the  additional  sectional  area,  given  to  the 
channel  formed,  has  to  that  part  of  the  river  where  the  deepening  has  taken 
place,  which,  in  the  case  under  consideration,  will  be  inappreciable. 

Having  ascertained  that  the  vessel  could  be  kept  sufficiently  steady  in  the 
Ta))id  to  admit  of  drilling  and  other  operations  being  carried  on,  and  that  a  fair 
knowledge  of  the  bed  of  the  river  had  been  obtained,  it  was  recommended  that 
tenders  be  invited  for  the  execution  of  the  works,  and  that  the  contractor  should 
be  allowed,  under  certain  conditions,  the  use  of  the  chain  vessel  that  had  been 
provided  and  fitted  up  chiefly  for  that  purpose. 

Tenders  were  accordingly  invited  by  public  notice,  and  received  in  Septem- 
l)er  1878,  but  in  February,  1879,  the  guarantee  money  was  returned  to  the 
tenderers  without  any  award  having  been  made.  The  works  were,  however, 
subsequently  awarded  to  Messrs.  William  Davis  &  Sons,  and  a  contract  entered 
into  with  them  in  August,  1879. 

The  contract  comprises  the  deepening,  and  otherwise  forming  a  nearly 
fitraight  channel,  200  feet  in  width,  through  that  pai't  of  the  Galops  Rapid,  from 
A  point  abreast  of  the  extreme  upper  end  of  the  entrance  j)ier  to  the  Galops 
<Canal,  and  extending  downward  to  deep  water  below  the  bar,  or  to  opposite  what 
18  called  Cold  Spring  Bay. 

There  are  six  different  places,  within  a  distance  of  about  five-eightha  of  a 
mile,  where  widening  ot  deepening  has  to  be  done.  The  "  Lower  Bar "  and 
^'  Island  Shoal "  are  to  be  made  17  feet  in  depth,  and  other  places  16  feet  in  depth 
below  the  inclined  surface  of  the  river  at  a  time  when  there  is  9  feet  of  water 
on  the  mitre  sills  of  the  guard  lock  of  the  Galops  Canal.  Parties  tendering  were 
informed  that  to  effect  the  contemplated  object,  the  operations  must  throughout 
be  conducted  in  an  unusually  rapid  current,  which,  at  some  places  runs  obliquely 
across  the  contemplated  line  of  improvements.  Besides  that,  interruptions  were 
almost  certain  to  be  experienced  from  the  passage  of  both  upward  and  downward- 
bound  vessels,  and  large  rafts  of  timbers  descending,  especially  such  of  them  as 
might  not  be  under  proper  control. 

In  short,  it  being  looked  upon  as  an  exceptionally  difficult  undertaking,  it 
was  considered  proper  to  state  all  that  was  positively  known  in  relation  to  it, 
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in  order  to  avoid,  if  possible,  future  misuadei-standing  on  the  subject.     (See 
Appendix  No.  29.; 

The  contractors  have  insured  the  vessel,  and  taken  it  to  Montreal  with  a 
view  of  making  such  aU^rations  as  will,  in  their  opinion,  better  adapt  it  to  the 
mode  proposed  to  be  adopted  in  executing  the  works. 

They  have  since  been  successful  iu  securing  the  services  of  a  skilful  person 
to  make  the  necessary  arrangements,  and  to  conduct,  in  the  rapid,  all  the 
practical  operations  connected  with  the  undertaking. 

Before  proceeding  downwards,  it  is  considered  proper  to  remark  that,  from 
Prescott  to  near  what  is  called  Pier  Island,  the  channel  of  the  river  is  sufficiently 
deep ;  but  between  the  latter  place  and  Adams'  Island,  in  a  northerly  direction, 
there  is  a  stretch  of  about  2,000  feet  in  which  the  depth  of  water  varies  from  ten 
4Uid  a  half  to  thirteen  feet  when  there  is  nine  feet  of  water  on  the  mitre  sills  of  the 
guard  lock.    Further  to  the  eastward,  or  nearer  to  Adams'  Island,  on  the  same 

I  stretch,  the  water  is  deeper,  but  the  current  is  very  strong. 

I 

i  The  bottom  of  the  river  at  this  place  is  limestone  with  a  comparatively 

amooth  surface,  but  on  it  there  are  at  places  patches  of  boulders  and  loose  rock. 

The  deepeninfif  of  this  part  of  the  channel,  it  is  thought,  could  now  be  done 
for  a  much  less  amount  than  stated  on  page  28  of  my  report  of  July,  1874,  labor 
of  every  kind  being  much  higher  at  that  time  than  it  is  now  ;  besides,  contractors 
ure  getting  better  acquainted  with  the  mode  of  conducting  submarine  rock 
excavation. 

After  passing  the  Galops  Rapid,  the  next  place  in  descending  order  where  a 
shoal  was  found  is  about  two  miles  below  the  foot  of  Bapide  Plat  Canal,  near 
"*  Willards,"  where  there  are  large  accumulations  of  boulder  stone,  etc. 

At  this  place  a  considerable  improvement  could  be  made  by  the  removal  of 
part  of  this  shoal,  still  it  is  not  absolutely  necessary,  as  there  is  a  channel  in  the 
▼idnity  sufficiently  deep,  although  it  is  slightly  crooked  and  indirect. 

At  several  places  on  the  line  of  the  St.  Lawrence  Canals,  great  anxiety  is 
felt  by  those  interested  in  water  power,  from  the  probability  that  exists  of  their 
l)eing  deprived  of  the  use  of  it  at  recurrent  periods  of  low  water  in  the  river. 

Nevertheless,  the  desire  to  get  water  power  by  others  is,  if  possible,  still 
greater,  even  where  it  is  well  known  that  the  supply  is  limited  at  the  ordinary 
lieight  of  the  water. 
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At  the  time  the  St.  Lawrence  Canals  were  constructed  there  appears  tx 
have  been  no  possibility  of  obtaining  anything  like  reliable  information  relativ"4 
to  the  fluctuations  of  the  river,  as  the  upper  entrance  of  none  of  them  are  of  « 
depth  suited  to  low  water. 

The  depth  of  water  on  the  lock  sills  at  the  respective  places  mentioned 
below  was,  in  October,  1872,  as  follows  : — 
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In  October,  1877,  the  depth  was  from  1  to  4  inches  more  on  the  lock  silla  at 
the  places  above  named. 

From  the  foragoing  table  it  will  be  seen  that  Rapide  Plat  Canal,  at  the  time 
•tated  (Oct.  1872),  was  nearly  "i^  feet  lower  than  at  a  time  when  there  is  9  feet 
water  on  the  sills  of  the  guard  lock. 

It  is  true  this  extreme  low  water  was  not  of  long  continuance,  still  it.  only 
reached  the  9  feet  line  that  year  for  a  few  days  in  the  month  of  July. 

Consequently  the  lessees  of  water  power  at  the  lower  end  of  this  canal 
could  have  had  no  supply  whatever  for  the  greater  part  of  the  season,  if  thft 
interests  of  navigation  were  fully  considered. 

When  the  enlargement  of  this  division  of  the  canals  is  decided  upon,  if  the 
questi(m  of  additional  water  power  upon  it  is  to  bo  considered,  the  best  way  of 
effecting  this  object  should,  of  course,  be  adopted. 

It  will  be  seen  (Appendix  No,  30)  that  the  distance  between  the  head  of 
of  Rapide  Plat  Canal  and  Point  Iroquois,  is  a  little  over  four  miles,  and  that  the 
surface  inclination  of  the  river  is  about  three  and  a  half  feet. 

By  continuing  a  bank  up  the  i-iver,  the  height  of  water  might  be  increased 
at  the  rate  of  about  one  foot  for  every  three-quarters  of  a  mile  of  bank  formed 
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This  would  probably  cost  at  the  rate  of  fully  $160,000  per  mile,  or  four 
tiinefi  the  sum  it  would  take  to  deepen  the  whole  of  the  canal  one  foot. 

To  obtain  a  little  over  two  feet  in  depth  at  low  water  in  this  way,  if  possible 
to  do  it  at  aU,  would  cost  not  less  than  S350,000,  or  fully  as  much  as  to  deepen 
tiie  entire  canal  firom  5^  to  C  feet ;  nevertheless,  after  the  extension  was  made 
and  two  feet  depth  of  water  gained,  there  would  still  remain  from  3^  to  4  feet  of 
material  to  be  taken  out  of  the  bottom  of  the  canaL 

It  is  true  that  to  raise  the  whole  surface  level  of  the  canal  would  increase 
the  head  of  water  at  Moirisburgh  and  thereby  benefit  the  water  power  interest, 
but  it  is  to  be  feared  this  advantage  would  have  to  be  purchased  at  a  higher  rate 
than  circumstances  would  warrant. 

There  is  good  reason  to  believe  that  the  least  expensive  way  of  increasing 
the  capacity  of  the  canal  is  to  widen  and  deepen  it,  and  to  foim  a  wide  supply  or 
regulating  weir  at  the  upper  entrance.  If  the  water  power  question  is  to  be 
considered  in  this  case,  the  bottom  could  be  sunk  sufficiently  deep  to  allow  the 
water  below  the  guard  lock  to  be  drawn  down  ten  or  twelve  inches,  without 
detriment  to  the  navigation.  This,  at  the  time  of  low  water,  would  reduce  the 
head,  for  milling  purposes,  at  Morrlsburgh  to  about  8  feet  (unless  the  wheels 
were  made  adjustable)  and  increase  the  probable  cost  about  $35,000. 

For  further  details  relative  to  the  scheme  of  enlargement,  position  of  new 
locks^  etc.,  on  this  and  other  divisions  of  the  Williamsburg  Canal,  attention  is 
bvited  to  Appendix  No.  30,  where  an  estimate  of  the  probable  cost  of  enlarge- 
ment will  ulso  be  found 


CORNWALL    CANAL. 

In  July,  1874,  a  moderately  fuU  report  on  this  canal  was  submitted,  giving 
general  details  of  what  would  have  to  be  done  to  enlarge  and  deepen  it  for  the 
passage  of  vessels  drawing  twelve  feet  of  water.  This  paper  it  has  been  consid- 
ered proper  to  reprint  (see  Appendix  No.  31),  as  it  contains  information  that  it 
took  a  considerable  time  to  collect  and  prepare,  and  to  which  the  attention  of 
the  Department  has  been  recently  called  by  the  lessees  of  water  power  at 
CornwalL 

It  will  be  seen  that  the  subject  is  discussed  under  the  original  instructions, 
ije.j  for  a  twelve  feet  line  of  navigation,  in  which  it  is  intimated  that  the  water 
between  Locks  Nob.  18  and  19  might  be  raised  to  give  the  dimensions  required 
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far  the  channel,  and  that  the  locks  be  enlarged  by  lengthening  and  raising  the 
side  walls. 

V  The  arch  of  the  culvert  for  the  road  leading  to  Barnhart's  Island  is  rcpre^ 
sented  to  be  of  a  height  that  would  admit  of  lowering  the  bottom  of  the  channel^ 
but  it  would  have  to  be  lengthened  to  obtain  the  necessary  width  of  water-way 
whether  the  level  be  raised  or  the  bottom  lowered. 

Further,  it  was  stated  that  by  lowering  the  bottom  and  arches,  and  length* 
ening  the  culverts  at  Mille  Roches  and  Moulinette,  they  might  continue  to- 
answer  the  purpose,  although  in  a  kss  efficient  way. 

The  circumstances  are  now,  however,  quite  changed ;  by  increasing  the  depth 
to  14  feet,  it  will  be  necessary  to  widen  and  deepen  the  channel  from  Lock  No. 
lb,  upwards,  to  deep  water  at  the  entrance,  ^nd  to  construct  new  locks  through- 
out  the  entire  line.  The  culverts  must  be  closed,  and  where  the  crossing  is  of 
importance  a  swing  bridge  will  have  to  be  built. 

On  reference  to  a  table  given  on  a  preceeding  page,  it  will  been  seen  that  tn 
October,  1872,  the  water  stood  on  the  sills  of  the  entrance  lock  to  this  canal  at 
8J-  feet;  in  October,  1877,  it  was  S?^  feet,  and  it  may  be  added  that  the  water 
level  of  the  river  has  been  frequently,  for  a  considerable  length  of  time,  9  feet  <m 
the  lock  sills,  or  at  the  same  height  above  and  below  the  guard  gates. 

At  the  lower  end  of  the  canal  there  are  water  powers  leased  and  granted^ 
estimated  to  drive  36  runs  of  ordinary  mill  stones,  equal  to  at  least  360  nominal 
horse  power,  but  it  is  quite  likely  that  a  much  larger  quantity  of  water  is  uaed^ 
and  all  drawn  from  the  level  immediately  opposite  the  town  of  Cornwall. 

The  only  means  at  present  of  admitting,  the  water  supply  at  the  head  of  the 
canal  is  through  a  raceway  28  feet  in  width,  together  with  what  can  pass 
through  the  guard  lock.  It  is,  therefore,  quite  clear  that  at  the  time  of  low 
water  the  navigation  must  sufier,  and  the  lessees  of  the  surplus  water,  for  a. 
considerable  time,  bo  obliged  to  stop  their  machinery. 

A  few  years  ago  a  pier  of  crib  work  was  extended  up  stream  325  feet  abore^ 
the  upper  end  of  the  river  bank,  which  had  the  eflect  of  greatly  improving  the 
entrance  to  the  canal  as  well  as  of  raising  the  water  above  the  guard  lock  fully 
five  inches.  But  the  surface  inclination  of  the  river  for  a  long  distance  abovo= 
the  pier  is  now  very  flight,  so  that  very  little  rise  of  the  water  inside  could 
possibly  result  from  any  further  reasonable  extension  of  the  pier,  clearly  indicating; 
that  to  obtain  the  contemplated  depth  of  water  the  upper  or  summit  level  of 
the  canal  must  be  lowered. 
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In  order  to  get  a  greater  volume  of  water  through  it  at  periods  when  the- 
river  is  low,  the  bottom  must  be  sunk  sufficiently  to  admit  of  the  level  being 
reduced  at  these  times  from  10  to  12  inches,  without  interfering  wilh  the 
navigation. 

This  scheme  could  not  be  carried  out  advantageously  with  the  guard  lock 
in  its  present  position ;  it  is  therefore  believed  that  a  new  structure  should  be 
built  about  a  quarter  of  a  mVe  above  the  present  one  and  in  such  a  position 
as  to  be  on  one  side  of  the  centre  line,  so  as  to  admit  of  the  construction  of  a 
weir  wide  enough  to  furnish  the  supply  when  the  river  is  low. 

At  the  place  mentioned  there  is  a  bend  in  the  line  and  the  ground  is  of  less- 
height  than  to  the  eastward  ;  to  secure  sumcient  width  for  the  lock  and  supply- 
race  it  is  proposed  to  cut  off  50  feet  or  more  on  the  north-west  or  convex  side  of 
^e  channel,  and  form  a  coffer  dam,  so  as  to  be  able  to  build  the  lock  in  summer, 
during  the  progress  of  which  vessels  will  pass  on  the  other  side  of  the  canaL 
The  weir  can  be  built  in  the  winter  and  spring  following. 

To  enlarge  the  canal  and  deepen  it  to  fifteen  feet  below  the  lowest  known, 
itages  of  the  river,  from  the  upper  entrance  downwards  to  about  200  feet  below 
tike  present  guard  gates,  construct  a  new  lock  and  weir,  would  cost  from  $260,000 
to  $300,000.  It  would,  however,  form  part  of  the  scheme  of  enlargement,  and 
would  enable  the  large  factories  at  Cornwall  to  be  carried  on  without  the. 
conBtant  dread  of  having  to  stop  when  the  river  is  low. 


*  Section  No.  1  at  the  lower  end  of  this  canal  was  awarded  to  Messrs.  Gordon^ 
Woodward  &  Chamberlin,  and  a  contract  was  entered  into  with  them  in  August, 
1876.  It  is  an  entirely  new  work,  fully  300  feet  south  of  the  old  line ;  it  wa» 
the  first  part  of  the  enlargement  undertaken,  chiefly  for  the  reason  that  the 
ipaces  between  the  locks  on  the  old  canal  are  insufficient  to  allow  vessels,  going 
in  different  directions,  to  pass  each  other  freely  in  the  two  lowest  reaches.  This^ 
in  busy  times,  has  been  always  found  to  be  a  great  inconvenience  and  has^ 
frequently  resulted  in  considerable  delay. 

It  was,  therefore,  decided  that  instead  of  having  three  locks  between  the 
river  and  the  Cornwall  reach,  the  difference  of  level  (24  feet),  should,  on  the  new 
part  of  the  line,  be  overcome  by  means  of  two  locks,  in  order  to  allow  ample 
•pace  for  vessels  to  pass  each  other  in  the  reach  between  them. 

The  lower  or  entrance  lock  on  the  new  part  of  the  line  is  placed  in  a  position* 
thai  its  lower  gates  are  opposite  the  upper  gates  of  the  present  outlet  lock,  and 
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the  lower  quoins  of  the  second  lock  are  opposite  the  head  gates  of  the  third  lock 
of  the  old  canaL 

A  regulating  weir  and  i-aceway  are  constructed  on  the  south  side  of  the  new 
line,  the  weir  is  opposite  the  lower  gates  of  the  second  lock,  and  the  head  race  to 
it  connects  with  the  canal  at  a  place  about  250  feet  above  the  lock.  The  tail 
from  the  weir  has  been  kept  a  height,  to  supply  the  reach  between  the  locks,  and 
from  it  a  tail  race  is  intended  to  be  formed  of  sufficient  capacity  to  discharge  the 
;8urplu3  water  into  the  river.  * 

The  lessees  of  water  power,  in  a  memorial  to  the  Department,  ask  the 
level  of  the  Cornwall  reach  to  be  raised,  when  enlarging  the  capacity  of  the  canals 
representing  that  this  would  be  of  great  advantage  to  them  at  times  when  ioe 
jams  occur.  This  was  agreed  to,  provided  that  satisfactory  arrangements  could  be 
made  with  the  parties  interested  in  the  adjoining  property  and  with  the  water 
power  lessees,  to  raise  certain  parts  of  the  banks,  reconstruct  their  flumes  and  do 
^  such  works  outside  the  line  of  the  canal  as  may  be  necessary  to  accomplish 
the  object.     (See  Appendix  No.  32). 

On  excavating  the  pits  for  the  locks,  the  bottoms  of  them  were  found  to  be 
more  solid  and  compact  than  indicated  by  the  test  pits  sunk  previous  to  placing 
the  works  under  contract.  This  is  especially  the  case  at  the  place  where  the 
lower  lock  is  situated,  the  bottom  being  ofa  moderately  hard  and  uniform  nature 
throughout ;  but  the  bottom  of  the  upper  lock  was  more  irregular^  with  boulder 
stones  interpersed,  and  springs  of  water  at  several  places ;  still  it  was  found  that. 
In  order  to  keep  the  respective  pits  dry,  there  was  less  water  to  be  disposed  of 
tlian  anticipated. 

The  material  was,  however,  ol  a  nature  that  rendered  it  necessary  to  form  a 
bearing  surface  for  the  foundation  timbers  of  hydraulic  cement  concrete,  a 
stratum  of  which,  twelve  inches  in  depth,  was  laid  over  the  entire  bottom  and 
sM  the  spaces  between  the  floor  timbers^  also  the  trenches  cut  for  sheet  piles  were 
made  up  with  concrete.  > 

The  masonry  of  the  weir  and  raceway  has  been  completed  for  some  time. 
The  masonry  of  the  locks,  with  the  exception  of  preparing  and  laying  the 
<5oping  stone,  is  nearly  finished. 

There  still  remain  a  number  of  details  to  be  attended  to,  such  as  the 
<;arrying3up*of  the  superstructure  of  the  south  pier  at  the  lower  entrance,  exteiv 
sion  of  the  wings  of  the  locks,  building  slope  wall  on  north  side  of  the 
basin,  etc.,  etc. 
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The  raising  of  the  walls  of  Lock  No.  17,  and  those  of  the  supply  weir  to 
the  mills  has  not  yet  been  commenced.  See  the  report  of  the  resident  ofBcer 
Mr.  Rubidge.     (Appendix  No.  33.) 

The  payments  made  to  Messrs.  Gordon,  Woodward  &  Chamberlin,  contrac- 
tors for  this  section,  up  to  the  31st  December  last,  amount  in  the  aggregate  to 
«386,480. 

Oak  timber  for  the  gates  of  the  two  locks  on  this  section,  together  with 
that  for  a  set  of  spare  gates,  has  been  delivered  by  D.  S.  Booth,  contractor,  for 
■which  has  been  paid  the  sum  of  $4,976.82. 

The  pine  timber  necessary  to  complete  the  gates  has  recently  been  placed 
4inder  contract. 


Jn  1872  and  1873  the  channels  through  Lake  St.  Francis  and  Lake  St. 
Louis  were  carefully  surveyed,  closely  sounded  and  examined,  and  in  1874  a 
report  on  the  subject  was  submitted,  extracts  from  which  it  has  been  considered 
^idvisable  to  reprint.     (See  Appendix  No.  34.) 

From  these  it  will  be  seen  that,  although  there  are  a  few  shoal  places,  none 
of  them  ^are  of  a  nature  or  extent  that  can  be  viewed  as  presenting  any  great 
difficulty  in  the  way  of  obtaining  a  channel  of  the  full  depth  required. 

Li  Lake  St.  Francis  the  shoals  above  the  entrance  to  the  fieauhamois  Canal 
are  by  far  the  greatest  impediments  in  the  way  of  accomplishing  the  object ;  in 
quantity  they  are  fully  seven  times  greater  than  all  the  others  put  together,  and 
the  proportion  is  much  greater  when  the  nature  of  the  material  of  which  they 
are  respectively  composed  is  considered. 

The  deep  water  channel  of  the  river,  it  may  be  stated,  towards  the  lower 
«nd  of  the  lake,  is  mainly  on  the  north  side. 

On  Lake  St.  Louis  the  only  obstruction  to  the  passage  of  vessels,  of  the  contem- 
plated draught,  is  within  a  stretch  of  about  four  miles  and  in  the  vicinity  of  the  light 
flhips,  where  there  are  a  series  of  detached  shoals  with  deep  water  spaces  between 
them,  but  so  situated  that  there  is  no  continuous  channel  adapted  to  the  enlai^ed 
«cale  of  navigation.  It  may,  however,  be  stated  that  there  is  really  no  great 
difficulty  in  forming  a  channel  of  the  capacity  required,  and  that  when  the 
Expense  and  its  probable  advantages  are  fairly  considered,  the  impression  increaset 
that  the  improvement  might  judiciously  be  undertaken. 

6 
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The  cities  and  towns  on  Lake  Ontario  require  coal,  which  cannot  profitably 
be  carried  through  the  Gulf  of  the  St.  Lawrence  in  vessels  of  less  draught  than 
14  feet ;  this  introduces  an  element  only  secontl  in  importance  to  the  downward 
transportation  of  grain.  At  all  events  it  is  a  matter  that  should  not  be  over- 
looked, as  is  frequently  done,  by  those  who  protess  to  be  able  to  give  opinions 
on  this  subject. 

LACHINE    CANAL. 

The  length  and  dimensions  of  this  canal,  previous  to  its  enlargement,  and 
the  numbej  of  locks  upon  it,  as  well  as  a  similar  class  of  information  relative  to 
all  the  other  St.  Lawrence  canals,  having  been  frequently  given  in  the  reports  of 
the  Department  of  Public  Works,  it  is  not  considered  necessary  to  repeat  here 
what  may  be  found  in  any  of  the  annual  documents  printed  within  the  past 
sixteen  years. 

Before  treating  of  matters  directly  connected  with  the  works  of  enlargement, 
it  is  believed  of  importance  to  reproduce  a  few  facts  bearing  on  questions  that 
have  often  occupied,  and  must  ere  long  again  occupy  the  attention  of  the 
Department  in  charge  of  this  branch  of  the  public  service. 

On  the  second  basin  above  the  outlet  of  the  Lachine  Canal,  which  is  fully 
twenty  two  feet  over  the  ordinary  summer  water,  level  of  the  river  or  harbor  of 
Montreal,  surplus  water  sufficient  to  propel  sixty  five  runs  of  mill  stones  has  been 
leased,  the  greater  part  of  which  is  in  use.  But  none  of  the  leases  give 
either  the  sectional  area  of  the  volume  ot  water  to  be  used,  or  the  measure  of 
power  applicable  to  a  "  run  of  stones." 

This  omission  has  led  to  the  lessees  using  a  very  largo  quantity  of  water,, 
and  to  contend  that  they  have  a  right  to  the  use  of  sufficient  water  to  drive  the 
number  of  millstones  stated  in  their  respective  leases,  without  reference  to  the- 
volume  '*  of  water  or  power  required  for  that  purpose."  Relative  to  this,  it  has 
been  urged  that,  as  the  original  calculation  on  which  the  water  power  was  leased 
was  based  upon  ten  eficetive  horae  power  as  the  maximum  for  a  run  of  stones, 
the  leasees  are  not  entitled  to  any  more. 

These  conflicting  opinions  led  to  inquiries  being  made  in  regard  to  the 
course  adopted  at  other  places  similarly  situated,  the  result  of  which  did  not  l^fed 
to  any  satisfactory  solution  of  the  matter,  beyond  the  fact  that  mill-owners 
represent  that  the  power  required  for  a  run  of  stones,  in  an  ordinary  grist  mill,  i» 
insufficient  to  propel  a  run  of  millstones  at  a  velocity  and  power  adapted  to  a 
modem  merchant  mill,  such  as  some  of  those  now  in  use  at  Montreal.  ' 

It  is  only  a  part  of  the  water  power  leased,  probably  one-third,  that  is 
applied  to  driving  flouring  mills ;  still  the  leases  are  in  all  cases  nearly  the  same,, 
and  the  lessees  claim  equal  rights  as  to  the  volume  of  water  used. 
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Thus  a  comparatively  small  rent  is  obtained,  and  probably  double  the  quan- 
tity of  water  used  that  was  intended  to  be  granted  by  the  Government,  or  even 
expected  by  the  lessees,  at  the  time  when  the  leases  were  first  made. 

This,  before  the  enlargement,  was  found  frequently  to  interfere  preatly  with 
the  efficiency  of  the  canal ;  and,  although  less  liable  to  do  so  now,  still  the  fisict 
remains  that  some  are  using  more  than  twenty  horse  power  to  a  run  of  stones — 
a  state  of  matters  that  should  be  arranged  by  either  increasing  the  rental  or 
diminishing  the  inordinate  consumption  of  water.  In  the  latter  case,  applicants 
for  water  power  who  have  been  hitherto  refused  could  then  be  supplied,  and  in 
ei^er  case  the  revenue  from  that  source  would  be  increased. 

The  surplus  water  passing  at  the  3rd  or  St.  Gabriel  Lock,  stated  to  be  not 
less  than  20  runs  ot  stones,  together  with  certain  lands,  were  leased  in  1851  to  a 
ocHnpany  at  an  annual  rental  of  $1,680. 

At  that  time,  and  prior  to  it,  the  available  water  power  appears  to  have 
been  estimated  as  equal  to  thirty  six  runs  of  millstones^  of  ten  horse  power  each. 

The  lessees  have  from  time  to  time  sub-leased  water  tor  nearly  triple  the 
largest  number  of  runs  of  stones  above  mentioned,  the  greater  number  oi  which 
are  at  times  in  full  operation. 

Questions  arising  out  of  this  excessive  quantity  of  water  drawn  off  the  canal, 
for  milling  purposes,  formed  a  case  submitted  to  the  provincial  arbitrators  about 
eighteen  years  ago,  who,  after  meeting,  heard  a  great  number  of  witnesses,  con- 
listing  of  captains  and  pilots  of  vessels,  mill-owners,  hydraulic  engineeis,  etc. 
But,  before  a  decision  was  arrived  at,  an  adjournment  was  asked  for,  and  the 
arbitrators  never  met  again  on  the  case. 

Since  that  time  the  claimant  and  the  greater  number,  if  not  all,  of  the 
then  arbitrators  have  died. 

It  is,  however,  quite  likely  that  the  rights  of  the  water  power  lessees  will 
ere  long  assume  a  shape  that  a  decision  in  relation  to  it  can  no  longer  be  delayed. 

The  leaso,  as  above  stated,  is  dated  1851.  Since  that  time  the  canal  has  been 
nearly  tripled  in  sectional  area,  on  at  least  the  upper  part  of  the  summit  leveL 
It  will  therefore  be  necessary  to  ascertain  whether  the  representatives  of  the 
former  water  power  lessees,  who  were  to  have  water  for  not  less  than  20  runs  of 
miUstones,  and  who  had  in  1861  sub-leased  water  equal  to  83  runs,  are  still  to 
bave  all  the  surplus  water  disposable  ai  Lock  No.  3,  even  after  the  sectional  area 
of  the  canal  has  been  made  about  double  what  it  was  in  1861,  or  nearly  triple 


Drgitized  by  VjOOQIC 


84 

what  it  was  at  the  time  when  the  lease  was  granted.  Besides,  the  river  pier  was 
(1856)  carried  up  stream  to  an  extent  that  had  the  effect  of  raising  permanently 
the  water  level,  immediately  above  the  guard  lock,  fully  six  inches,  which  still 
further  increased  the  means  of  furnishing  a  supply. 

In  this  connection  it  may  be  stated  that  the  bottom  of  the  upper  reach  was 
originally  made  with  a  declivity  of  one  inch  and  five-sixteenths,  as  sufficient  to 
give  a  full  supply  of  water,  and,  at  the  same  time,  afford  an  uniform  depth  at  its 
lower  end  as  well  as  at  the  guard  lock. 

But  the  demand  for  water,  to  supply  mill  power  from  this  reach  and  the 
two  other  reaches  below  it,  was  such  that  frequently  when  there  was  9  feet 
10  inches  water  on  the  lower  mi^e  sill  of  the  guard  lock,  the  depth  at  Cote  ^t. 
Paul  Lock,  the  lower  end  of  the  upper  reach,  was  only  at  its  proper  height  (9 
feet  on  the  breast  wall). 

This,  after  making  a  suitable  allowance  for  cross  currents,  made  a  surface 
declivity  of  ten  and  five-sixteenths  inches,  or  equal  to  two  and  three-eighths  inches 
per  mile,  or  a  current  of  one  and  one-eleventh  miles  per  hour,  and  at  some  of  the 
bridges  it  was  found  to  be  considerably  more. 

This  strong  current  rendered  it  necessary  for  ascending  vessels  to  havt 
much  additional  towage  power,  and  those  descending  lost  steerage  way,  conse- 
quently there  was  frequently  experienced  so  much  difficulty  in  large  vessels 
passing  each  other  as  often  led  to  delays,  and  sometimes  serious  collisions. 

At  periods  of  low  water  in  the  river  this  supply  could  not  be  maintained, 
so  €hat  the  mills  had  to  be  restricted,  and  the  interests  of  navigation,  at  such 
times^  it  is  to  be  feared  were  not  always  kept  fully  in  view. 

A  lively  recollection  of  these  occurrences,  no  doubt,  operated  forcibly  on  those 
directly  interested  in  vessels,  as  well  as  those  connected  with  water  power,  and 
induced  some  of  them  lo  be  strongly  in  favor  of  two  canals,  one  ostensibly  for 
laige  vessels,  the  other  for  small  craft ;  but,  in  reality,  one  for  navigation  and 
another  for  water  power. 

But,  whatever  the  object  of  these  recommendations  may  &ave  been,  the 
solicitude  of  those  making  them  could  scarcely  be  expected  to  equal  that  of  those 
interested,  or  desirous  of  being  interested,  in  the  lands  in  that  vicinity,  who 
appear  to  have  had  notions  of  a  peculiar  nature  on  this  subject. 

The  long  stretch  of  lo,w  ground  on  the  north-east  side  of  the  present  canal, 
known  as  the  Lachine  Swamp,  led  to  the  impression  that  a  new  channel  could 
Ibe  made  through  it  to  better  advantage  than  to  enlarge  the  old  one,  which 
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induced  some  of  a  speculative  turn  of  mind  to  invest  at  high  rates  in  this  pro- 
perty, although  it  had  previously  been  considered  of  comparatively  little  value. 

An  authority  having  been  granted  for  the  necessary  expenditure  to  construct 
a  canal  adapted  to  the  enlarged  scale  of  navigation  (various  lines  for  which  had 
been  previously  surveyed),  it  became  necessary  to  examine  all  the  projected 
sdiemes  carefully  before  a  plan  could  be  recommended  for  adoption. 

On  looking  closely  into  matters  connected  with  the  Lachine  Swamp  line,  the 
material,  for  a  stretch  of  fully  half  a  mile,  was  found  to  be  muck  from  5  to  9  feet 
in  depth  below  the  bottom  line  for  the  canal,  all  of  which  would  have  to  be 
removed  in  order  to  form  banks,  without  the  slightest  probability  of  finding  the 
bottom  of  a  retentive  nature,  inasmuch  as  it  seemed  not  unlikely  to  be  similar  to 
the  adjoining  rock,  full  of  seams  and  fissures  such  as  would  allow  the  canal  water 
to  escape. 

There  would  be,  therefore,  not  only  great  difficulty  in  getting  through  this 
water-charged  swamp,  but  strong  probability,  in  both  the  low  and  high  parts  of 
it,  of  leakage,  and,  consequently,  damage  to  adjoining  property. 

It  was  also  found  that  no  suitable  material,  for  a  water-tight  bank,  could  be- 
obtained  within  a  long  distance  of  the  place  where  it  would  be  required. 

On  considering  all  the  known  circumstances,  it  was  then,  as  now,  believed 
that  less  risk  would  be  incurred,  and  less  outlay  required, to  enlarge  the  old  canal 
^lan  to  form  a  new  line  through  the  low  ground  above  mentioned. 

The  advantages  of  a  large  channel  over  a  small  one  are  well  known  to  those 
acquainted  with  the  movements  of  vessels,  still  it  may  be  stated,  as  done  on  a 
former  occasion,  that  recognized  authorities  represent,  no  doubt  correctly,  that 
resistance  rapidly  increases  as  the  channel  diminishes  below  about  six  and  a  half 
times  the  sectional  area  of  that  of  the  vessel  passing  through  it,  thus  leading 
to  the  conclusion  that  the  interests  of  navigation  would  be  better  consulted  by 
applying  the  money  towards  the  enlargement  of  the  old  canal,  rather  than  to 
attempt  making  a  new  and  very  doubtful  line. 

The  question  that  next  presented  itself  in  connection  with  the  enlargement,, 
was  the  entrance  at  Lachine,  for  the  reason  that  the  greater  part  of  the  present 
inlet  was  known  to  have  been  formed  through  a  rock  shoal  for  its  full  width,, 
about  100  feet,  and  to  a  depth  adapted  to  the  passage  of  vessels  of  9  feet  draught 
at  what  was  at  the  time  understood  to  be  low  water.  But  the  depth  in  reality 
at  such  times  is  scarcely  sufficient  to  enable  vessels  to  enter  freely,  even  after  the 
height  of  the  water  has  been  permanently  increased  fully  six  inches,  by  an 
extension  upwards  of  the  outer  or  river  pier. 
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It  will  therefore  be  quite  evident  that  this  channel  could  not  be  enlarged  to 
the  width  required,  or  sunk  to  the  depth  necessary  at  low  water,  without  serious 
interference  with  the  navigation. 

As  the  latter  could  not  consistently  be  entertained,  various  lines  and  places 
were  examined  with  a  view  of  enabling  a  decision  to  be  arrived  at,  viz : — Leish- 
man's  Point,  near  the  place  where  the  Lachine  railway  wharf  is  situated,  the 
landward  side  of  the  present  basin  at  Lachine,  and  along  the  douth-easterly  or 
river  side  of  the  channel  now  in  use. 

After  looking  into  the  matter  fully,  the  lat'er  place  was  believed  to  possesB 
many  advantages  and  have  comparatively  few  objections.  It  was  therefort 
recommended  as  the  best  place  that  coald  be  selected  in  that  vicinity,  especiallj 
as  the  works  connected  with  its  formation  and  construction  could  all  be  carried 
out  without  interruption  to  the  traffic  of  the  present  canal. 

The  design,  when  carried  out,  will  embrace  an  area  of  48  acres,  20  of  whick 
will  be  basin  sj)ace,  and  a  channel-way  of  200  feet  in  width  will  occupy  about 
28  acres.  A  large  part  ot  this  space  is  naturally  of  the  full  depth  required  for  the 
enlarored  scale  of  navigation. 

To  obtain  this  additional  harbor  accommodation,  no  obtrusion  on  private 
property  was  necessary  except  for  a  short  distance  at  the  place  where  the  new 
basin  and  canal  connect. 

These  and  other  known  matters,  bearing  directly  on  the  question  of  tht 
enlarged  scale  of  navigation  authorized,  led  to  the  conclusion  that  the  object 
could  be  best  accomplished  by  the  selection  of  an  entrance  at  the  place  abov* 
mentioned,  and  that  the  reach  between  the  guard  lock  and  Cote  St.  Paul  should 
be  made  to  a  mean  width  of  150  feet,  or  to  a  sectional  area  of  1,950  squaj^ 
feet,  which  is  about  one-fifth  greater  than  that  authorized  for  the  other  canals. 

From  Cote  St.  Paul  Lock  downward  to  Wellington  Street  Bridge,  tb* 
water-way,  it  was  thought,  should  be  increased  to  a  mean  width  of  200  feet,  and 
protected  by  side  walls,  constructed  in  the  manner  subsequently  described. 

For  many  years,  the  basin  and  wharf  accommodation  at  Montreal  was  found 
to  be  quite  inadequate  to  the  requirements,  on  the  early  evidences  of  which  the 
Government  purchased,  in  1852,  about  fifty  acres  of  land  from  the  Seminary  of 
St.  Sulpice  for  these  and  other  purposes  connected  with  the  canal;  but  no 
permanent  use  was  made  of  the  land  until  the  works  of  enlargement  were 
undertaken. 
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It  was  also  long  found  that  delays  were  frequent  at  the  two  lower  locks  on 
the  canal,  occasioned  at  times  by  locking  up  vessels  from  the  harbor  and  their 
early  return  without  proceeding  further  west  than  some  place  in  the  Montreal 
basin. 

This,  amongst  other  matters,  shewed  the  necessity  of  having  another  outlet, 
a  fact  that  was  often  urged  by  those  interested  in  vessel  property,  and  occasionally 
lelerred  to  in  the  annual  reports  of  the  Department. 

These  various  questions  were  kept  in  view  when  considering  the  questiom 
of  enlargement,  and  the  plans  believed  to  be  best  adapted  to  all  the  circumstance! 
and  the  requirements  were  recommended. 

The  line  ot  the  old  canal,  continued  downwards,  had  long  been  looked  upon 
as  thA  best  position  and  direction  for  the  new  entrance  channel,  there  being  in 
reality  no  other  eligible  place  in  that  locality  where  a  sufficient  spaece  could  be 
obtained  for  vessels  to  pass  each  other  between  the  locks. 

In  connection  with  the  foregoing  general  remarks  it  may  be  stated  that  new 
locks  have  been  constructed  in  every  case  nearly  opposite  the  old  ones,  all  of 
"which  are  270  feet  long  between  the  gates  and  45  feet  wide,  and,  together  with 
all  permanent  structures  on  the  line,  are  arranged  for  a  depth  of  14  feet  on 
the  lock  si.  Is,  except  the  walls  oi  Wellington  Basin  and  the  two  lower  locks  and 
basin  between  them,  ivhich  are  placed  at  a  depth  corresponding  to  ]  8  feet  on  tht 
lock  siUd. 

For  the  purpose  of  enabling  the  works  to  be  placed  under  contract  and  the 
eting  of  the   operations,    the  line  was  divided    into  eleven 
fiections,  for  which  tenders  were  at  different  times  invited  by  public  advertise- 
ment, and  the  works  awarded  in  the  usual  way  to  the  lowest  tender. 

The  late  John  G.  Sippell,  Esq.,  superintending  engineer,  an  energetic, 
competent  and  reliable  officer,  was  placed  in  immediate  charge,  who,  with  two 
resident  assistaDts,  H.  K.  Joslin  at  the  Montrejd  end  of  the  line,  and  H.  H. 
Kilialy  at  Lachine,  conducted  the  general  business  in  a  judicious  and  creditabl* 
manner. 

Under  the  superintending  engineer  and  his  assistants,  inspectors  of  masonry 
and  of  carpenters'  work  were  employed  during  the  time  euch  services  wero 
required,  and  in  special  cases  other  arrangements  were  made  for  the  satisfactory 
carrj'ing  out  of  the  undertaking. 
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Section  No.  1. 

This  section  extends  from  the  line  of  19  feet  of  water,  at  low  stages  of  the  river 
in  the  Harbor  of  Montreal,  upwards  along  the  line  of  the  original  entrance  to  a 
sufficient  distance  above  the  upper  wings  of  the  second  lock,  to  enable  the  piers- 
for  the  Mill  Street  road  bridge  and  regulating  weir  on  the  east  side  of  the  basio 
to  be  built. 

It  includes  the  formation  of  a  new  outlet  or  entrance  into  the  Harbor  of 
Montreal,  on  the  south-east  or  river  side  of  the  one  leading  to  or  from  the  old 
canal;  the  construction  of  two  lift  locks,  placed  at  a  depth  to  have  18  feet  at 
low  water  on  the  sills  for  the  gates ;  the  formation  of  a  basin  between  these 
locks,  540  feet  long  and  240  feet  wide  at  the  upper  end  of  the  first  lock,  and  280 
feet  wide  at  the  lower  end  of  the  second  lock ;  forming  horizontal  and  vertical 
recesses  for  a  guard  gate  at  the  upper  end  of  the  second  lock,  and  extending  the 
upper  wings  so  as  to  form  piers  and  abutments  for  a  swing  bridge  to  carry  the 
traffic  of  Mill  Street  road,  and  construct  a  regulating  weir,  with  a  raceway  from 
it,  in  connection  with  the  south-east  dock  wall  above  the  bridge. 

The  upper  gate  quoins  of  the  new  entrance  lock  are  nearly  opposite  those 
of  the  old  outlet  lock,  and  at  that  place  the  centre  lines  of  the  old  and  new- 
channels  are  180  feet  apart,  and  at  the  heads  of  the  second  locks  the  respective 
centre  lines  are  100  feet  apart. 

The  piers  at  the  outlet  are  of  crib  firork,  on  which  a  continuous  super- 
structure of  pine  timber  has  been  built,  and  well  secured  throughout,  and  the 
whole  filled  with  ballast 

All  the  masonry  of  the  locks,  dock  walls,  bridge  abutments  and  weir„ 
consists  of  an  approved  class  of  limestone,  prepared  for  tho  respective  places,  and 
laid  throughout  in  hydraulic  cement  mortar,  as  provided  for  in  the  contract. 
(See  Appendix  No.  35.) 

In  excavating  the  foundation  pit  for  the  outlet  lock,  a  good  deal  of  difficulty 
was  experienced  from  water  leaking  in  in  different  ways,  especially  through 
the  bank  adjoining  the  old  canal,  at  a  place  where  such  an  occurrence  was  least 
expected. 

The  bottom  of  the  pit  was  also  found  to  be  so  soft  that  it  became  necessary 
to  drive  piles  for  a  considerable  distance  along  the  outer  sides  of  the  pit,  as  well 
as  along  in  line  of  the  face  sides  of  the  walls,  to  keep  the  material  in  place,  and 
be  able  to  remove  from  nine  to  twelve  inches  of  the  top  of  it  in  order  to  substi- 
tute a  stratum  of  concrete  to  form  a  bearing  surface  for  the  foundation  timbers* 
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There  was  abo  much  difficulty  in  getting  the  necessary  sheet  piles  at  the- 
mitre  sill  platforms  put  in  properly,  from  the  great  quantities  of  water  that 
foomd  its  way  in  through  gravel  beds,  underlying  at  places  the  soft  material 
on  top. 

But  the  troubles  were  still  more  perplexing  towards  the  lower  end  of  the- 
pit,  where  it  was,  at  one  time,  thought  an  entire  foundation  of  bearing  piles  would 
IiATe  to  be  formed,  which,  at  that  time,  late  in  September,  could  not  have  been, 
dcme  that  season. 

On  further  consideration,  it  was,  however,  decided  to  drive  a  transvei-se  range 
of  piles  a  few  feet  below  the  line  of  the  mitre  sill  platform,  and  another  a  short 
distance  below  the  lower  end  of  the  lock,  and  to  remove,  for  a  depth  of  2  J  feet, 
the  whole  of  the  soft  material  between  therd^  then  level  up  the  entire  space  to 
the  height  required  for  the  floor  timbers  with  concrete. 

This  plan  was  successfully  carried  out,  hence  there  is  good  reason  to  believe 
that  as  the  soft  material  has  been  fully  confined,  the  contemplated  object  may  be 
looked  upon  as  practically  accomplished. 

Before  undertaking  this  work,  it  was  apprehended  that  there  would  be  an 
unusual  quantity  of  water,  and  other  difficulties  to  contend  with  when  preparing 
Uie  foundation  of  this  lock ;  but  it  is  only  fair  to  state  that,  although  the  leakage 
as  a  whole  did  not  exceed  what  was  expected,  it  entered  the  pit  in  a  different 
way,  and  the  material  of  the  actual  ^bottom  turned  out  to  be  of  a  nature  unlike 
what  was  anticipated. 

At  the  same  time,  reasonable  doubts  may  be  entertained  whether  the 
interests  of  the  works  were  consulted — in  whatever  way  those  of  the  contractors 
may  have  been  benefitted — ky  conveying  the  water  from  the  upper  parts  of  the 
section  to  the  lower  end  of  the  outlet  lock  before  remoi-ing  it  from  the  pit. 

It  should,  however,  be  borne  in  mind  that  the  time  for  proceediug  with  the 
works  on  the  lower  end  o^  this  section  was  limited  by  the  high  water  of  the 
river  to  about  four  or  five  months  in  the  year,  and  that  the  pumps  and  other 
necessary  equipments  had  all  to  be  removed  before  winter  set  in  and  replaced 
when  operations  were  recommenced  the  following  season. 

The  masonry  of  the  lower  lock  was  completed  in  October,  1878 ;  but  in  May, 
following,  it  was  found  that  the  ice  jam  during  the  preceding  winter  or  spring  had 
displaced  a  large  part  of  the  coping,  all  of  which  had  to  be  taken  up,  relaid  and 
secured  by  vertical  rods  passed  down  through  it  into  the  wall  below- 
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The  upper  or  second  lock  on  ibis  section  occupies  the  place  where  the  three 
combined  locks  at  the  outlet  of  the  original  canal  were  situated,  the  foundation 
of  the  lower  one  of  which  was  nearly  on  the  same  level  as  that  of  the  new  strue- 
ture  ;  tut  the  bottom  of  the  centre  lock  was  about  eight  feet  higher.  The  side 
lioes  of  the  new  and  original  locks  are  nearly  parallel  to  each  other  ;  the  new 
north  wall  is  10  feet  thick,  for  which  an  off -set  was  made.  For  the  most  part, 
the  old  side  wall  was  left  undisturbed,  and,  where  necessary,  it  was  properly 
under-pinned  and  otherwise  secured. 

On  excavatinc:  the  lower  part  of  the  foundation  of  this  lock  to  the  depth 
required  for  the  floor  timbers,  the  bottom  for  the  entire  width  and  fully  two- 
thirds  of  its  length  was  found  to  be  of  a  soft  nature,  such  as  rendered  it  nepessary 
to  remove  the  whole  surface  material  for  a  depth  of  from  6  to  21  inches,  and  to 
-substitute  for  it  a  stratum  of  concrete  of  sufficipnt  depth  to  form  an  uniform 
bearing  for  the  foundation  timbers.  Concrete  was  also  used  as  a  bott(»ra  covering 
for  some  distance  above  and  below  the  lock,  in  the  sheet  pile  trenches,  and 
between  the  timbers  in  the  chamber,  etc. 

It  may  here  be  stated  that  to  get  the  north  wall  of  the  basin,  between  the 
first  and  the  second  locks,  in  one  continuous  straight  line,  it  was  necessary  to 
remove  a  considerable  extent  of  old  crib  work  that  had  been  built  in  connection 
^ith  the  former  entrance  channel. 

This  is  mentioned,  not  so  much  from  its  actual  importance,  as  from  the  fact 
that  it  forms  one  of  the  items  of  a  claim  made  by  the  contractors. 

The  piers  at  the  entrance  to  Montreal  Harbor,  the  two  lift  locks,  the  inter- 
mediate basin  and  dock  walls,  bridge  piers,  regulating  weir  and  raceway  from  it 
to  the  river,  the  macadamized  roads  on  both  sides  of  the  lower  basin,  the  water- 
tables  between  the  new  locks  and  basins,  the  pitched  stone  facing  to  the 
banks  on  the  south  or  river  side,  are  completed,  as  well  as  all  the  other  works 
described  in  Appendix  No.  35. 

Section  No.  2. 

In  this  section  is  comprised  all  the  works  connected  With  the  excavation  or 
dredging  necessary  to  make,  what  is  called.  Basin  No.  2  an  uniform  depth  of 
four  feet  below  the  top  of  the  lower  mitre  sill  '^f  the  third  lock,  from  a  point 
pear  Wellington  Street  Bridge  to  about  the  head  of  the  second  lock;  enlarging 
the  basin  by  the  removal  of  a  triangular  point  of  land  that  projected  north  of 
the  road  between  Wellington  Street  Bridge  and  the  weir  at  Tate's  Dock  ;  th# 
-deepening  of  this  entire   space,  and   forming  a  channel   way  19  feet  in  deptk 


Digitized  by  VjOOQIC 


91 

from  the  head  of  the  second  lock  up  to  Wellington  Basin.     The  whole  of  tb* 

material  excavated  to  be  disposed  of  without  passing  through  any  of  the  caxxsl 

locks,  or  in  any  way  obstructing  or  interfering  with  the  passage  of  vessels, 

# 
In  it  is  also  included  the  formation  of  Wellington  Basin,  which  is  1,250  feet 

long,  225  feet  wide,  and  has  a  depth  of  19  fee\  below^tho  surface  level  of  the 

adjoining   part  of  the  canal ;  construction  of  dock  walls  of  masonry  laid   in 

hydraulic  cement  mortar  on  three  of  its  sides,  wharves,  sewer  for  drainage,  ete. 

(See  Appendix  No.  Si}.) 

All  the  works  comprised  in  the  contract  for  this  section  are  completed,  with 
the  exception  of  levelling  the  bottom  at  several  places  in  the  deep  channel 
through  Basin  No.  2. 

The  contractors,  when  proceeding  with  the  enlargement  at  the  south-west 
end  of  this  basin — in  September,  1876 — being  desirous  of  doing  all  the  work 
they  could  before  the  close  of  the  season,  diminished  the  bank  ^o  much  as  led  to 
a  breach,  which  resulted  in  filling  Wellington  Basin  earlier  than  anticipated. 

Attention  is  drawn  to  this  from  the  fact  of  the  contractors  having  presented 
a  claim  for  injury  done  to  their  plant,  detention  and  .expenses  caused  by  the 
flooding  of  the  basin,  although  it  appears  to  have  been  occasioned  by  themselves 
after  they  had  been  not  only  cautioned,  but  directed  not  to  weaken  the  bank. 
(See  Appendix  No.  42.) 

Sections  Nos.  1  and  2  were  originally  let  separately.  Section  No.  1  was 
awarded  to  A.  P.  Macdonald  &  Co.,  and  a  contract  made  with  them  in  September 
1873.  Section  No.  2  was  awarded  to  Messrs.  Leraay  &  Bowie,  and  a  contract  made 
with  them  in  October,  1873 ;  but  the  latter  soon  alter waids  disposed  of  their 
interest  to  their  neighbor  contractors,  A.  P.  Macdonald  &  Co.,  who  ultimately 
foand  it  desirable  to  invite  assistance  to  enable  them  to  yarry  out  the  under- 
taking. 

On  application  to  the  Department,  and  after  full  explanations  were  given 
the  original  agreements  for  both  sections  were  cancelled,  and  a  new  contract 
made  in  March,  1875,  with  James  Worthington  &  Co.,  at  the  same  rates  and 
prices,  respectively,  as  in  the  first  contracts. 

Under  this  firm  the  works  have  been  carried  on  until  they  are  nearly,  if  not 
altogether,  completed. 

The  payments  made  upon  both  sections  up  to  the  31st  December,  1879, 
amount  in  the  aggregate  to  the  sum  of  $1,036,800. 
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Section  No.  3. 

The  works  comprised  in  this  section  were  of  a  varied  and  extensive  nature, 
the  execution  of  some  of  which  was  attended  with  unusual  difficulty,  requiring 
all  the  practical  knowledge  and  energy  of  the  persons  upon  whom  devolved  the 
actual  carrying  out  of  the  undertaking.  The  original  contractors  at  the  outset 
sub-let  the  whole,  a  matter,  it  is  to  be  hoped,  that  was  of  advantage  to  themselves, 
as  it  was  not  found  to  be  of  any  known  loss  to  the  works  or  parties  connected 
with  them. 

It  extends  from  a  short  distance  below  Wellington  Street  Bridge  to  about 
700  feet  above  the  3rd  or  St  Gabriel  Lock,  a  distance  of  fully  three-quarters  of 
a  mile. 

Within  these  limits  are  embraced  the  construction  of  piers  and  abutments 
for  a  new  swing  bridge  at  Wellington  Street ;  the  enlargement  of  the  channel  to 
a  mean  width  of  200  feet ;  building  dock  walla  along  the  sides  of  it ;  the  bottom 
to  be  sunk  to  13  feet  and  the  side  walls  laid  at  15^  feet  below  the  regular  water 
line  ;  the  construction  of  a  new  lift  lock  on  the  north  side  of  the  old  one  at  St. 
Gabriel,  forming  a  regulating  weir  and  raceway  between  the  new  structure  and 
mill  property  on  the  north  side  ;  building  bridge  piers  and  abutments  ;  taking- 
down  part  of  the  walls  of  the  old  lock  and  rebuilding  it  with  new  stone,  etc. 
(See  Appendix  No.  38.) 

All  the  works  included  in  the  contract  are  completed  with  the  exception  of 
the  upper  part  of  the  masonry  connected  with  the  swing  bridge  at  St.  Gabriel 
Lock,  the  stones  for  which  have  been  provided. 

In  order  to  enable  the  operations  connected  with  the  enlargement  on  this 
and  other  parts  of  the  line  to  be  carried  on,  the  water  was  drawn  out  of  the 
canal,  as  fully  as  circumstances  would  permit,  in  December,  1876,  and  not  again 
let  in  until  about  the  4th  May,  1877 ;  it  was  again  emptied  in  December,  1877, 
and  the  supply  cut  oflf  until  4th  May,  1878,  and  in  the  winter  of  1878-79,  it  was, 
for  the  third  time,  emptied  to  allow  the  bottoming  through  the  rock  cut,  and 
some  of  the  principal  structures  to'be  completed. 

During  the  three  winters  that  the  water  was  kept  out  of  the  canal,  the 
works  were  urged  forward  as  expeditiously  as  possible ;  some  of  them  doubtlesa 
to  less  advantage  than  if  the  roads  and  weather  had  been  favorable. 

It  is  true  that  the  line  of  the  enlargement,  at  the  lower  end  of  the  section,, 
admitted  of  excavating  an  independent  trench  to  the  required  depth,  and  of 
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building  a  jMurt  of  the  dock  walls  in  summer,  but  the  quantity  was  comparatively 
small  and  the  circumstances  rather  unfavorable  ;  at  all  other  places,  the  masonry 
was  what  may  be  called  winter  work,  except  that^  connected  with  the  new  lock 
imd  r^ulating  weir. 

It  may  here  be  stated  that  the  foundations  of  the  dock  walls  are  sunk  15^ 
feet  below  the  level  of  the  reach  in  which  they  are  situated,  so  that  the  channel, 
which  is  now  13  feet  deep,  can  be  made  of  a  depth  corresponding  to  14  feet  on 
the  mitre  sills  of  the  3rd  and  4th  locks  when  required. 

This  section  being  whoUy  in  the  City  of  Montreal,  where  only  a  small  extent 
of  canal  land,  at  two  different  places,  could  be  used  for  spoil  ground,  one  on  the 
south  side  of  the  canal  near  the  lower  end  of  the  section,  the  other  on  the  north 
side  near  the  middle  of  it.  Under  the  circumstances  it  was  decided  to  allow  the 
contractors  to  make  the  best  arrai^ements  they  could,  with  the  adjoining 
proprietors,  to  raise  the  low  ground  in  the  vicinity  ;  otherwise  to  deposit  all  the 
material  at  the  places  above  mentioned,  by  raising  the  banks  to  such  a  height 
.as  may  be  necessary  to  enable  this  to  be  done. 

Traffic  on  the  canal  having  been  unusually  slack  for  a  portion  of  the  time 
that  the  works  were  in  progress,  the  contractors  were  allowed  to  take  part  of  the 
dredged  material  through  the  lower  locks  in  scows,  which  is  understood  to  have 
been  carried  some  distance  below  the  city  and  dumped  in  deep  water ;  a  part  was 
aiso  taken  to  Lachine.  It  is  estimated  that  about  two-fifths  of  the  material 
dredged  was  deposited  in  the  river,  one-fifth  of  the  excavation  was  placed  on 
private  property,  and  the  balance  deposited  on  the  spoil  ground  set  apart  for 
that  purpose. 

On  taking  down  the  upper  part  of  the  side  walls  of  the  3rd  or  St.  Gabriel 
Lock,  they  were  found  to  be  in  a  very  bad  condition,  the  vertical  joints  generally, 
and  in  some  cases  the  horizontal  joints,  were  nearly  empty.  The  stones  were 
shattered,  apparently  by  frost,  especially  at  and  for  a  short  distance  above  the 
water  line  of  the  lower  reach. 

The  apron  below  the  lower  gates  was  completely  undermined,  and  the  foun- 
dations of  the  wings  were  beginning  to  be  scoured  out,  so  that,  to  render  the 
whole  secure,  a  great  deal  more  work  had  to  be  done  than  anticipated. 

The  lower  north  wing  of  the  lock  had  to  be  taken  down  to  the  foimdatioii, 
especially  all  that  part  of  it  that  projected  beyond  the  rear  side  line ;  and  below 
jfche  range  of  the  .apron  or  lower  part  of  the  floor,  the  seat  for  the  east  side  of  the 
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centre  retaininfij  wall  had  to  be  sunk  to  a  depth  corresponding  to  that  of  the  new 
structure. 

With  a  view  of  enabling  the  new  lock  to  be  constructed  at  a  favorable 
season,  a  concrete  wall,  three  feet  thick,  was  formed  along  the  back  or  north  side 
of  the  old  lock,  understood  to  have  been  commenced  at  the  de{)th  of  5  feet  below 
the  bottom  of  that  structure,  and  carried  up  to  at  least  eighteen  inches  Qver  the 
line  between  the  old  and  new  parts  of  the  side  wall. 

The  precautions  taken  to  guard  against  leakage  were  not,  however,  for  a 
time  quite  successful,  as  tlie  water  from  the  lock  found  its  way  either  under, 
through  or  over  the  concrete  to  an  extent  that,  for  a  time,  was  quite  alarming. 
It  was,  however,  stopped  sutBciently  to  enable  the  works  to  be  carried  on  advan- 
tageously after  driving  a  range  of  piles  along  in  rear  of  part  of  the  north  side  of  the 
wall,  and  filling  the  intermediate  space  with  concrete ;  but  to  get  this  done  the 
line  of  the  new  structure  had  to  be  moved  a  few  feet  farther  to  the  north  than. 
originally  intended. 

As  the  new  lock  occupies  the  place  where  the  regulating  weir  for  the  old 
canal  Rtood,  the  raceways  to  and  from  it  had  to  be  closed  before  the  lock  pit 
could  be  laid  diy. 

This  rendered  the  construction  ot  a  temporary  weir  and  raceway  on  the 
south  side  of  the  canal  necessary,  the  works  connected  with  which,  being  of  a 
peculiar  nature,  were  not  embraced  in  the  contract,  but  were  entrusted  to  the 
management  of  the  canal  superintendent,  who  accomplished  the  object  in  an 
economical  and  satisfactory  manner. 

Authority  having  been  granted  for  the  widening,  deepening  and  improvement 
of  the  water-way  on  the  north-west  side  of  the  island  above  St.  Gabriel  Lock, 
arrangements  were  made  in  January,  1879,  to  have  the  work  done,  which,  there 
is  every  reason  to  believe,  will  be  found  of  great  service  to  the  locality. 

In  1871,  the  Grand  Trunk  Railway  Company  constructed  a  bridge  over  the 
Lachine  Canal,  in  line  of  Wellington  Street,  Montreal,  under  certain  conditions  aa 
to  its  being  adapted  to  both  railway  and  ordinary  traffic.  It  was  built  according* 
to  a  design  submitted  by  the  Company,  and  was  a  large,  heavy  structure,  that 
required  a  steam  engine  to  move  it.  In  the  autumn  of  1878,  it  wcs  reported  by 
the  officers  of  both  the  Railway  Company  and  those  of  the  Department  that  the 
bridge  was  then  in  a  condition  that  it  require  1  such  repairs  as  to  practicalljr 
mean  re-building  (it  had  then  been  in  use  for  about  8  years). 
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The  necessity  of  so  large  an  expenditure  to  secure  the  efficiency  of  the  old 
•tracture,  together  with  the  known  inconvenience  arising  from  the  use  of  it,  and 
the  general  dissatisfaction  that  reasonably  prevailed  in  relation  to  it,  led  to  the 
deoisioQ  of  at  once  constructing  an  independent  bridge  for  ordinary  traffic.  This 
fiict  was  immediately  communicated  to  the  General  Manager  of  the  Grand  Trunk 
Railway,  in  order  that  the  Company  might  prepare  for  building  an  independent 
tfcnicture  of  the  kind  required  for  th^eir  own  special  service. 

After  some  discussion  on  the  subject  of  the  bridge,  and  the  liability  of  tho 
Company  and  of  this  Depai-tment  in  connection  therewith,  it  was  ultimately 
decided  that  the  Company  should  remove  the  bridge  then  in  use,  and  build  a  new 
itructure  solely  for  railway  service,  this  Department  to  build  the  piers  and 
abutments  for  both  bridges,  an  arrangement  that  was  agreed  to  and  acted  upon 
in  good  faith  by  J.  EQckson,  Esq.,  General  Manager  of  the  Grand  Trunk  Railway 
Company. 

At  this  place,  as  in  other  cases  where  there  are  separate  or  detached  bridges,, 
fte  water-way-'  of  the  canal  is  in  four  divisions,  the  two  centre  ones  of  which  are 
intended  to  be  used  for  the  navigable  channels,  the  one  on  the  northerly  side  for 
waetward-bound  vessels,  and  that  on  the  southerly  side  for  those  eastward  bound. 

The  seat,  pivot  and  rest  piers,  as  well  as  the  abutments  of  the  bridges  for 
both  the  street  traffic  and  that  for  the  railway,  are  of  block  stone  masonry  with 
longitudinal  openings  through  the  pivot  and  rest  piers.  The  intermediate  longi- 
tad  nal  spaces  between  the  respective  ranges  of  piers  are  of  crib  work,  through 
which  a  continuous  water-way  is  formed  of  the  same  sectional  area  as  that  in  the^ 
maKonry,  with  lateral  openings  for  the  purpose  of  diminishing  the  head  of  water 
raised  by  vessels  when  passing. 

Arrangements  have  also  been  made  for  the  protection  of  the  different  struc- 
tures, as  provided  for  in  the  specification  for  the  works  on  the  section.  (See 
Appendix  No.  88). 

In  order  to  carry  out  the  plan  of  having  two  bridges  at  the  Wellington 
Street  crossing  of  the  canal,  it  became  neces<iary  to  widen  the  street  on  the  west 
side,  aid  this  could  only  be  done  by  filling  up  a  small  basin  adjoining  the  canal, 
commonly  called  the  Wood  Basin,  it  being  used  only  for  the  purpose  of  landing 
firewood. 

This  basin,  although  small,  was  at  one  time  quite  an  advantage  to  the 
iieighb(  rhood,  but  of  late  years  it  was  found  to  be  rather  a  nuisance  than 
otiierwi£e. 
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It  was  formed  when  the  first  enlargement  of  the  canal  was  in  progress,  on 
land  purchased  for  that  purpose,  and,  although  there  is  a  street  between  the  basin 
•^md  private  property,  some  parties  who  own  land  bounded  by  the  street  claim 
damages  for  the  basin  having  been  filled  up. 

These  claims  have  been  strongly  urged  on  several  occasions ;  they  wer« 
ultimately  referred  to  the  law  officers  of  the  crown,  who,  on  looking  into  the 
matter,  state  that  no  liability  attaches  to  the  Government  for  filling  up  the  basin 
or  for  alleged  damages  to  the  claimants'  property. 

Forming  a  greater  extent  of  basin  and  wharfage,  at  the  lower  terminuBof 
i;his  canal,  being  one  of  the  considerations  connected  with  the  enlai*gement,  it  is 
believed  proper  to  recapitulate  what  has  been  done  within  the  past  few  years  in 
these  respects,  viz : — 

Between  the  1st  and  2nd  locks  there  is 600  lineal  feet  wharfage 

In  Wellington  Basin 2,625 

Basin  or  slips  above  Wellington  Street  crossing.  2,960    \     "              " 
North    and  south    sides  of  chaunel  between 

Wellington  Bridge  and  St., Gabriel  Lock..  3,600 

Making \ 9,786 

% 

The  old  wharfage  between  the  1st  lock  and  Wellington  Street,  taken  as  a 

^hole,  amounts  to  about  5,000  lineal  feet. 

Hence,  there  is  now  14,785  lineal  feet  of  available  wharfage  between  ih% 
outlet  of  the  canal  and  the  3rd  or  St.  Gabriel  Lock. 

As  previously  stated,  all  the  works  embraced  in  the  contract  are  looked  upon 
as  completed  in  a  creditable  and  satisfactory  manner,  and  the  detailed  final 
estimate  of  them  is  now  in  course  of  preparation. 

The  payments  made  to  Messrs.  McNamee,  Gaherty  &  Frechette,  the  contrac- 
tors for  this  section,  up  to  the  31st  December,  1879,  amount  in  the  aggregate  to 
«604,409.17. 

In  this  connection  it  may  be  stated  that  tenders  were  invited  for  furnishing 
the  materials,  preparing  and  fitting  up  the  superstructure  of  the  road  bridge  at 
Wellington  Street  crossing,  and  the  work  was  awarded  in  February,  1879,  and  a 
'Contract  subsequently  entered  into  at  certain  fixed  rates. 
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The  structure  is  formed  of  such  a  combination  of  wood  and  iron  as,  experience 
has  led  to  the  belief,  would  best  meet  the  requirements,  necessary  for  a  bridge 
exposed  to  all  the  nsks,  of  a  line  of  navigation  used  by  a  large  class  of  vessels. 

At  all  those  places  liable  to  decay,  iron,  of  such  shapes,  and  scantling,  as  best 
adapted  to  the  circumstances,  have  been  freely  used,  and  wood  at  such  places  as 
can  be  protected  from  the  influence  of  the  weather,  and  readily  renewed  in  case 
of  accident,  and  throughout,  eveiy  precaution  has  been  adopted  to  provide  for 
strength  and  durability.     (See  Appi^ndix  No.  37.) 

The  works  were  commenced  in  Februaiy,  1879,  and  the  whole  completed, 
and  the  bridge  in  satisfactory  working  order  by  the  5th  day  ot  May  following, 
when  a  settlement  in  full  was  made  with  the  contractor,  John  McDougall,  which 
in  the  aggregate  amounted  to  the  sum  of  $9,987.71. 

The  construction  of  a  bridge  above  the  2nd  lock  at  what  is  generally 
ealled  the  Mill  Street  crossing  of  the  canal,  was  advertised,  and  the  works 
also  awarded  in  February,  1879,  and  shortly  afterwards  a  contract  was  entered 
into  at  fixed  rates. 

This  bridge  is  of  similar  construction  to  the  one  above  mentioned,  and  is  fulJy 
described  in  Appendix  No.  37.  It  was  completed  and  in  satisfactory  working 
order  by  the  5th  May  last,  when ,^  shortly  afterwards,  a  settlement  in  full  was 
made  with  the  contractor,  Mr.  W.  P.  Bartley,  to  whom  the  sum  of  $7,927 
was  paid. 

*  The  superstructures  of  both  these  bridges  were  built  under  the  general 
superintendence  of  Mr.  T.  B.  Townsend,  the  gentleman  who  matured  the  principal 
parts  of  the  design. 

Section  No.  4. 

The  works  on  this  section  are  completed,  and  the  contractors,  Messrs. 
Whitney  &  Doty,  have  been  settled  with  in  full.    The  whole  sum  paid  to  them 

amounts  to  $255,379.14. 

» 

This  part  of  the  enlargement  extended,  from  near  the  head  of  the  island 
above  St.  Gabriel  Lock,  westward  3,800  feet,  to  a  short  distance  above  the  Grand 
Trunk  Railway  swing  bridge. 

It  comprised  the  enlargement  of  the  channel  to  a  mean  width  of  200  feet, 
and  lowering  the  bottom  to  an  uniform  depth  of  13  feet  below  the  water  line,  or 
to  4  feet  below  the  top  of  the  lower  mitre  sill  of  the  old  lock  at  Cote  St.  Paul ; 
facing  the  inside  of  the  banks  with  pitched  stone,  laid  at  right  angles  to  the  face ; 
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the  removal  of  the  piers  and  abutments  of  two  swing  bridges,  and  the  construc- 
tion of  others  adapted  to  the  respective  positions  and  circumstances ;  alterations 
to  the  culvert  formerly  constructed  under  the  canal  for  passing  one  set  of  the 
mains  for  the  Montreal  Water  Works,  etc.     (See  Appendix  No.  39.) 

When  this  section  was  let,  the  lands  on  both  sides  of  the  canal  were  gene- 
rally private  property,  and  as  it  was  considered  undesirable  to  purchase  land  at  a 
high  price  merely  for  the  purpose  of  using  it  for  spoil  ground,  it  was  stated  in 
the  specification,  for  the  information  of  parties  tendering^  that  not  more  than 
one-third  part  of  the  excavated  material  could  be  advantageously  placed  on  spoil 
ground  adjoining  the  canal.  The  other  two-thirds  of  the  quantity  would  have 
to  be  placed  from  four  to  sixteen  hundred  feet  hack  from  the  line  of  the  canal* 
within  a  distance  of  one  mile  and  a  half  from  the  lower  end  of  the  section. 

Tenders  were  also  received,  subject  to  the  condition  of  the  contractor  finding 
spoil  ground,  at  his  own  cost  and  expense,  for  all  the  excavated  material  oCher 
than  that  required  to  make  up  the  banks  of  the  canal  to  the  necessary  width 
and  height. 

This  system  was  found  to  be  a  complete  check  to  discussions  about  over- 
haul, bad  roads,  or  alleged  unforeseen  matters  of  that  kind.  The  contractors  were 
paid  the  prices  fixed  by  themselves  for  m&terial  deposited  on  canal  property^ 
and  in  like  manner  when  they  found  the  spoil  ground  themselves. 

The  excavation  for  the  widening  of  the  channel  was  chiefly  on  the  south- 
east side  of  the  line,  where,  during  summer,  a  continuous  independent  cut  was 
formed  for  fuUy  one-half  the  length  of  the  section,  and  to  the  full  depth  required 
for  the  foundation  of  the  wall ;  but  in  the  course  of  making  it,  a  deep  muck  and 
peat  bed  was  met  with,  which  led  to  a  good  deal  of  expense,  trouble  and  anxiety,, 
before  the  bank  over,  or  rather  through  it  was  looked  upon  as  safe.  There  was 
also  considerable  expense  incurred  in  preparing  a  seat  for  that  part  of  the  side 
wall,  through  the  muck  bed,  as  a  large  part  of  the  muck  had  to  be  removed  and 
the  place  filled  with  stone  before  the  wall  could  be  started. 

The  works  above  mentioned,  with  the  exception  of  dredging  operations  and 
the  providing  of  materials,  were  all  that  could  be  done  during  the  summer  season 
to  carry  out  this  part  of  the  undertaking.  All  the  other  parts  of  the  works  had 
to  be  carried  on  in  the  winter  and  the  early  spring  months,  when  they  could  be 
got  at,  after  the  supply  was  shut  ofi  at  the  entrance  and  the  water  at  other 
places  withdrawn. 
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It  was  well  known  that  the  canal  could  not  be  laid  altogether  dry,  and  that 
at  times  water  was  liable  to  get  into  it  in  various  ways,  hence  provision  was 
made  for  forming  a  dam  at  both  end?  of  the  section,  one  at  the  upper  end  to 
prevent  water  passing  on  to,  or  coming  from  Section  No.  5,  and  one  at  the  lower 
end  to  guard  against  water  getting  on  to,  or  coming  from  Section  No.  3.  The 
construction,  maintenance  and  removal  of  these  dams  was  to  be  embraced  in  the 
bulk  sum  for  unwatenng  the  works. 

This  provision  was  made  in  the  specifications  for  all  the  sections  above  the 
third  lock,  but  the  contractors,  instead  of  acting  up  to  it,  made  arrangements 
amongst  themselves  to  put  in  low  dams  between  the  sections,  thus  assuming  the 
risk  of  having  their  works  flooded  by  the  neglect  or  otherwise  of  those  on  other 
parts  of  the  line.  ' 

The  result  of  this  arrangement  was  especiaDy  unfortunate  for  the  contractors 
on  Section  No.  4,  as  it  led  to  a  large  outlay  for  pumping,  besides  the  stoppage 
of  their  works  for  a  considerable  time  at  what  wa?,  otherwise,  a  favorable  seasoa 
for  conducting  the  operations  advantageously. 

In  order  to  obtain  the  necessary  width  of  water-way,  as  well  as  to-  get  the 
navigable  channels  at  the  Grand  Trunk  Railway  bridge  in  the  right  position,  it 
was  necessary  to  remove  the  old  abutments  and  pier  built  by  the  Railway 
Company,  and  to  construct  others  in  their  stead.  To  enable  this  to  be  done, 
involved  the  necessity  of  forming  a  line  of  trestle  work,  on  which  the  railway 
traffic  could  pass  during  the  time  that  the  removal  of  the  old  and  construction  o'f 
the  new  works  were  in  progress.  For  this,  together  with  girders  over  the  land- 
ward or  sido  openings  of  the  enlarged  water-way,  the  Grand  Trunk  Railway 
Company  was  paid,  on  a  special  arrangement,  the  sum  of  $8,000. 

This  work  had  to  be  done  hurriedly  under  very  unfavorable  circumstances,, 
the  roads  at  the  time  being  in  the  worst  possible  condition.  It  is,  however,  satis- 
factory to  be  able  to  state  that  the  acting  contractor,  Mr.  L.  Whitney,  was  quite 
equal  to  the  emergency,  and,  throughout,  gave  his  undivided  attention  to  the 
various  works,  evincing,  in  all  cases,  much  practical  knowledge  in  his  arrange- 
ments, and  energy  in  carrying  out  the  undertaking. 

Section  No.  5. 

This  section  is  situated  between  the  Grand  Trunk  Railway  swing  bridge 
and  tlie  lower  factories  at  Cote  St.  Paul,  and  is  altogether  about  4,200  feet  in 
len^fa.  The  contract  for  it  comprises  the  enlargement  of  the  channel  to  a  mean 
width  of  200  feet,  and  lowering  the  bottom  to  a  depth  of  thirteen  feet,  or  to 
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4  feet  below  the  top  of  the  mitre  sill  of  the  old  lock  at  Cote  St.  Paul ;  building 
protection  walls  of  pitched  stone,  laid  at  right  angles  to  the  face,  on  the  Inside  line 
of  the  banks,  and  constructing  of  masonry  an  inverted  syphon  culvert  to  carrj'- 
the  water  of  the  River  St.  Pierre  through  under  the  canal.  (See  Appendix 
No.  40.) 

The  greater  part  of  the  remarks,  relative  to  spoil  ground  in  connection  with 
Section  No.  4,  apply  equally  to  Section  No.  5,  that  is  to  say,  at  the  time  of  letting 
the  works  on  this  part  of  the  enlargement,  the  lands  on  both  sides  of  the  canal 
were  generally  private  property,  it  was  therefore  considered  undesirable  to  pur- 
chase land  at  a  high  rate  solely  for  the  purpose  of  using  it  as  spoil  ground. 

Tenders  were  therefore  received  on  the  basis  of  the  contractor  finding  spoil 
ground  for  all  the  excavated  material  not  required  for  making  up  the  banks  of 
the  canal  to  the  necessary  height  and  width. 

Offers  were  also  invited  on  the  understanding  that-  the  Department  would 
find  deposit  ground  for  all  the  material  excavated,  one-fourth  of  which  was  to  be 
placed  within  a  distance  of  from  30  to  130  feet  from  the  water  line  of  the 
enlarged  canal,  and  three-fourths  of  the  entire  quantity  placed  at  a  distance  of 
from  400  to  1,600  feet  from  the  water  line,  but  otherwise  within  the  limits  of 
the  section. 

In  the  specification  for  this  part  of  the  line,  as  well  as  for  those  parts  on 
both  sides  of  it,  provision  is  made  for  the  construction  of  a  dam  at  each  end  of 
the  section — one  at  the  upper  end  to  prevent  water  passing  onto,  or  coming  from 
Section  No.  6,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to,  or 
coming  from  Section  No.  4. 

The  formation  of  these  dams  was  therefore  no  doubt  included  in  the  bulk 
sum  tendered  for  unwatering  the  respective  works,  consequently  any  other 
arrangements  made  by  the  contractors  was  on  their  own  responsibility. 

At  the  lower  end  of  the  section,  the  water-way  was  widened  chiefly  on  the 
south  side,  and  at  the  upper  end  the  widening  was  wholly  on  the  north  side. 
When  proceeding  with  the  works  at  the  latter  place,  there  was  found  an  exten- 
sive bed  of  muck,  overlying  marl,  under  which  was  soft  clay. 

The  muck  and  marl  was  removed,  in  short  stretches  at  a  time,  to  a  depth  of 
from  three  to  four  feet  below  canal  bottom,  and  the  place  filled  in  with  material 
most  likely  to  form  a  proper  seat  for  the  bank  and  side  wall.  This  part  of  the 
work  was  done  in  summer,  and,  although  not  free  from  difficulty,  it  was  then 
done  to  better  advantage  than  it  could  have  been  done  at  any  other  season. 
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The  construction  of  a  stone  culvert  with  three  arched  openings,  to  carry  the 
water  of  the  River  St.  Pierre  through  under  thfe  canal,  on  this  section  was  a  work 
attended  with  more  than  ordinary  trouble ;  but  the  contractors  used  every  effort 
to  accomplish  the  contemplated  object,  and  ultimately  succeeded. 

To  enable  this  to  be  done,  they  felt  called  upon  to  build  a  shed  over  the 
greater  part  of  the  trunk,  so  that  the  work  could  be  carried  on  advantageously 
in  winter.  This  course  made  certain  what,  otherwise,  would  have  been  a  littk 
doubtful,  besides  it  insured  a  better  class  of  work.  It  seems,  v  i;eiejui*  y  fair 
that  at  least  part  of  the  outlay  necessary  for  that  purpose  should  be  refunded  to 
the  contractors  when  a  final  settlement  is  made. 

This  culvert  has  now  a  sectional  area  of  fully  78  square  feet,  which  is  con- 
siderably more  than  the  old  one,  and  the  outlet  of  it  has  an  inclination  o  two 
horizontal  to  one  vertical.  These,  together  with  the  straightening  and 
widening  of  the  old  channel  of  the  river  a  few  years  ago,  will  doubtless 
have  a  tendency  to  diminish,  to  some  extent,  the  height  of  the  water  uring 
snow  floods  in  the  future,  especially  when  there  is  a  free  discharge  for  the  water 
on  the  south-east  side. 

It  may  here  be  stated  that  the  class  of  wall  adopted,  for  the  facing  of  the 
hanks  on  the  whole  of  the  reach  between  the  3rd  and  4th  locks,  admits  of  forming 
wharves,  when  required,  on  both  sides  of  the  channel  The  inclination  of  the 
face  will  allow  a  vessel  of  the  full  draught  to  be  within  5  feet  of  the  water  line, 
and  by  far  the  greater  number  of  vessels  need  not  be  more  than  half  that  distance 
out  from  the  top  line  of  the  wall. 

There  is  a  probability  that,  for  lumber  and  bulky  articles  of  that  kind 
wharves  in  that  vicinity  may  yet  be  found  serviceable  ;  provision  has,  therefore, 
been  made  that,  when  required,  they  can  be  leased  to  parties  desirous  of  obtaining 
such  accommodation.  There  would  be  little  or  no  objection  to  this,  so  far  as  navi- 
gation is  concerned,  as  it  is  quite  probable  that,  ere  long,  nearly  all  vessels  pass- 
ing through  that  part  of  the  canal  will' use  steam  tugs  ;  consequently,  paths  for 
tow  horses  will  cease  to  be  a  part  of  the  system. 

All  the  works  embraced  in  the  contract  for  this  section  have  been  completed, 
and  a  detailed  estimate  of  them  prepared,  but  a  final  settlement  has  not  yet 
been'  made. 

The  contractor,  A.  'Jharleibois,  has  been  paid  up  to  the  31st  December,  1879, 
the  sum  r)f  8243,950. 
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Sections  Nos.  6  and  7. 

These  two  sections  form  one  contract,  which  embraces  the  enlargement  of 
about  one  mile  and  five-sixths  of  the  channel ;  the  construction  of  a  new  lift 
lock ;  taking  down  part  of  the  old  lock  and  rebuilding  it ;  constructing  piers  and 
abutments  lor  a  new  swing  bridge ;  forming  an  inverted  syphon  culvert  of 
masonry  under  the  canal;  making  protection  walls,  etc.     (See  Appendix  No.  41.) 

There  is  about  700  feet  of  Section  No.  C,  below  the  old^lock,  which,  like  all 
other  places  on  that  reach,  has  been  made  of  a  mean  width  of  200  feet ;  all  that 
part  of  Section  No.  6  above  the  lock  at  Cote  St.  Paul,  and  the  whole  of  Section 
No.  7,  have  been  made  of  a  mean  width  of  150  feet,  and  to  a  depth  of  four  and 
one-fifth  feet  below  the  mitre  sills  of  the  old  guard  lock  at  Lachine. 

The  land  in  the  vicinity  being  for  the  most  part  private  property,  the  con- 
tractors had  to  provide,  at  their  own  cost  and  expense,  nearly  all  the  service 
ground  they  required  for  the  purpose  of  placing  and  preparing  materials,  erection 
of  sheds,  storehouses  and  other  purposes. 

The  widening  of  the  channel  for  the  whole  length  of  Section  No.  6,  includ- 
ing the  seat  of  the  new  lock  and  approaches  to  it,  was  on  the  north-east  side  of 
the  old  line ;  at  the  lower  end  of  Section  No.  7,  it  was  also  on  the  north-east 
side,  but  at  other  places  the  increased  width  for  the  most  part  was  taken  off  the 
south-west  side. 

The  spoil  ground  available  for  the  excavated  material,  after  making  up  the 
bank  at  the  lower  end  of  the  section,  was  represented  to  be  on  low  ground  near 
the  upper  end  of  Section  No.  7,  and  on  the  north-east  side  of  the  canal.  Con- 
tractors were,  however,  to  be  allowed  the  privilege  of  mising  the  land  of  adjoin- 
ing proprietors,  provided  satisfactory  arrangements  for  that  purpose  could  be 
made. 

It  was  also  stated  in  the  specification,  distributed  before  tenders  were 
received,  that  "  the  principal  part  of  the  excavation  on  the  section  will  be  clay, 
but  a  part  of  it  is  of  a  hard  nature  ;  rock  will,  however  be  found  below  the  lock 
at  a  height  a  little  over  the  bottom  line  of  the  present  canal,  and  at  many  places 
in  the  upper  reach  the  surface  of  the  rock  is  either  at,  or  a  little  below  the  level 
of  the  present  bottom,  but  it  generally  underlies  a  hard  class  of  material  com- 
posed of  clay,  gravel  and  boulder  stones,  firmly  cemented  together." 

When  deepening  the  channel  above  the  lock,  there  was  found  a  stretch,  a 
few  hundred  feet  in  length,  where  boulder  stones  were  large  and  numerous,  for 
the  removal  of  which  the  contractors  have  made  a  claim  representing  this  part 
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of  the  work  to  be  different  from  what  is  described  in  the  specification,  as  well  as 
different  from  what  they  expected. 

Without  attempting  to  discuss  what  the  contractors'  expectations  were,  or 
how  they  arrived  at  them,  or  their  interpretation  of  the  clause  above  quoted, 
it  may  be  stated  that  the  boulder  stones  were,  no  doubt,  expensive  to  handk  and 
remove ;  still  they  were  quite  convenient  for  wall  building,  a  purpose  to  which 
many  of  them  were  applied.  ' 

The  dredging  operations  for  the  deepening  and  enlargement  of  the  channel, 
which  were  at  first  looked  upon  as  rather  unsuccessful,  were  ultimately  found  to 
answer  a  good  purpose,  and  were  therefore  continued  until  near  the  completion 
ef  the  undertaking.  , 

When  preparing  the  seat  for  the  bank,  on  the  north  side  of  the  canal  and 
lock,  part  of  the  work  was  found  to  be  of  a  troublesome  nature,  there  being  a 
stretch  of  black  muck  and  marl,  that  had  to  be  removed,  for  a  depth  of  from  ten 
to  twelve  feet  below  canal  bottom,  and  suitable  material  selected  and  substituted 
for  it,  so  as  to  form  a  firmer  and  less  porous  seat  for  the  bank  and  side  walls. 

On  taking  down  the  upper  part  of  the  side  walls  of  the  old  4th  lock,  they 
were  found  to  be  in  an  equally  bad  condition  as  described  for  those  of  the  3rd 
lock  ;  the  vertical  joints  generally,  and  in  many  cases  the  horizontal  joints,  were 
nearly  empty ;  many  of  the  stones  were  in  several  pieces,  especially  the  quoins 
and  courses  at  and  near  the  water  line  of  the  lower  reach. 

This  was  done  and  the  wall  rebuilt  between  the  closing  of  navigation  in 
December,  1876,  and  the  opening  of  it  the  following  spring,  and,  at  the  same 
time,  a  concrete  wall,  three  feet  thick,  was  carried  up  in  rear  of  the  north  wall 
from  a  line  five  feet  below  the  bottom  of  the  old  structure  to  eighteen  inches 
over  the  line  between  the  old  and  new  parts  of  the  side  wall. 

Notwithstanding  the  precautions  taken  to  guard  against  leakage,  there  was 
much  difficulty  experienced  in  getting  in  the  foundation  of  the  new  structure 
from  an  unexpected  stream  of  water  that  found  its  way  into  the  pit  at  and  above 
the  breast  wall  of  the  old  lock. 

The  space  between  the  old  and  new  structures  had  tp  be  increased  beyond 
what  was  originally  intended,  and  a  heavy  rubble  wall  built  with  a  view  of 
'Cutting  off  the  water,  all  of  which  had  the  effect  of  lessening  but  not  of  stopping 
the  leakage,  which  continued  until  the  walls  of  the  new  lock  were  over  the 
bottom  of  the  upper  reach- 
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The  lower  end  of  this  lock  is  on  a  rock  foundation,  but  the  upper  end  of  it 
is  on  clay,  and  throughout  a  bearing  surface  for  the  floor  timbers  and  mitre  sill 
platform  was  formed  of  concrete. 

The  whole  of  the  works  embraced  in  the  contract  for  these  sections  (des- 
cribed in  full  in  Appendix  No.  41),  have  been  completed,  and  the  detailed  final 
estimate  for  them  is  in  course  of  preparation. 

The  contractors  for  them,  Messrs.  William  Davis  &  Sons,  have  been  paid  up 
to  the  31st  December,  1879,  the  sum  of  $544,500. 

It  may  here  be  stated  that  the  report  of  H.  K.  Joslin,  the  resident  assistant 
engineer  on  Sections  Nos.  1,  2,  3,  4,  5,  6  and  7  is  given  in  Appendix  No.  42. 

Section  No.  8. 

The  contract  for  this  part  of  the  line  comprised  the  enlargement  of  the- 
channel  for  a  distance  of  7,543  feet  to  a  mean  width  of  150  feet,  and  lowering^ 
the  bottom  to  13  feet  below  the  water  line,  or  to  the  depth  of  fully  four  and  one- 
seventh  feet  below  the  top  of  the  mitre  sills  of  the  old  guard  lock  at  Lachine ; 
building  side  walls  and  otherwise  protecting  banks;  forming  towing  path; 
grading  berme  banks ;  cutting  side  ditches ;  building  culverts  where  required  for 
drainage ;  forming  a  roadway  along  the  south-east  side  of  the  canal,  etc.  (See 
Appendix  No.  43.)    ' 

All  the  works  above  enumerated,  and  such  othera  as  are  embraced  in  the 
contract  and  documents  appended  to  it,  are  completed,  and  a  detailed  estimate 
ot  them  is  now  in  course  of  preparation. 

It  may  here  be  stated  that  the  contractors  represent  that  at  certain  places 
on  this  section,  where  the  bottom  is  clay,  sand  or  material  other  than  rock,  they 
were  called  upon  to  excavate  seats  for  the  face  protection  of  the  banks,  fully  two- 
fe^t  lower  than  the  general  bottom,  which  caused  them  much  additional  expense 
for  pumping ;  still  they  have  been  allowed  nothing  more  than  the  ordinary  rate 
for  the  quantity  of  material  removed. 

This  statement,  as  to  the  depth  of  the  seat  for  the  protection  walls,  is  quite 
likely  to  be  correct,  as  it  was  no  doubt  sunk  sufficiently  low  to  admit  of  deep- 
ening the  channel  for  the  passage  of  vessels  drawing  fourteen  feet  of  water,  when 
required. 

In  the  winter  of  1878-79  a  few  prominent  points  were  taken  off  the  inside 
line  of  the  north  bank,  for  the  purpose  of  widening  and  straightening  the  prism  i 
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but,  on  letting  in 'the  water,  leaks  were  found  at  some  of  the  places  whei^  the 
&ce  of  the  bank-had  been  removed. 

To  stop  this,  a  puddle  wall  nearly  1,500  feet  long  was  formed  in  the  bank, 
after  a  trench  of  the  requisite  depth  and  dimensions  for  it  had  been  made.  This 
part  of  the  work  had  unavoidably  to  be  done  when  the  waiter  in  the  canal  was  at 
its  usual  height,  which  necessitated  a  considerable  outJay  for  pumping  and  other- 
wise unwatering  the  trench. 

The  contractors  for  this  section,  Messrs.  O'Brien,  Sullivan  &  Co.,  have  been 
paid  up  to  the  31st  December,  1879,  the  sum  of  $316,100. 

Section  No.  f>. 

This  was  the  first  section  placed  under  contract  on  the  upper  part  of  this 
canal,  but,  from  various  causes,  it  was  amongst  the  last  completed. 

It  is  about  6,000  feet  in  length,  including  nearly  all  that  part  of  the  line 
known  as  the  "  rock  cut." 

The  contract  for  it  comprised  the  enlargement  of  the  channel  to  a  mean 
width  6f  150  feet,  and  to  a  depth  of  4  feet  below  the  top  of  the  lower  mitre  sill  of 
the  old  lock  at  Lachine ;  building  side  walls  for  the  protection  of  the  banks ; 
forming  towing  path ;  grading  berme  banks ;  cutting  side  ditches ;  building  culverts 
where  required  for  drainage,  etc.     (See  Appendix  No.  44.) 

Tenders  for  the  works  were  invited  by  public  advertisement,  which  were 
subsequently  awarded  to  John  Lyons  and  others,  who  entered  into  contract  in 
January,  1876,  and  commenced  the  works  under  a  firm  called  John  Lyons  &  Co. 

The  rates  at  which  they  were  let  were  then  looked  upon  as  exceedingly  low, 
and  the  parties,  it  was  feared,  were  deficient  in  both  means  and  experience,  and 
otherwise  unsuited  for  carrying  on  such  an  undertaking. 

They  managed,  however,  to  move  along  all  the  following  summer,  and  untU 
about  the  beginning  of  March,  1877,  when  the  helpless  demngement  of  their 
monetary  affairs  led  to  a  complete  stoppage  of  the  operations.  For  about  two 
months,  at  that  time,  nothing  was  done,  although  the  canal  was  empty  and  the 
season  unusually  favorable  for  conducting  such  operations.  It  is,  however,  only 
fair  to  state  that  the  contractors,  towards  the  end  of  April,  that  year,  did  all  they 
could  to  get  that  part  of  the  canal  ready  for  the  opening  of  navigation. 

Towards  the  autumn  of  1877,  it  was  represented  that  Messrs.  Lyons  &  Co. 
had  made  arrangements  with  a  practical  person  of  good  standing  to  caiTy  to 
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completion  the  whole  of  the  works.  No  objections  were  made  nor  intended  to 
be  made  to  that  arrangement,  so  long  as  the  works  were  expeditiously  and 
satisfactorily  executed. 

The  canal  was  again  emptied  in'  December  of  that  year,  after  which  the 
works  under  the  new  management  were  proceeded  with  in  a  manner  that  was 
little  or  no  improvement  on  the  former  attempt,  and  about  the  middle  of  March, 

1878,  John  Phelan,  with  whom  John  Lyons  &  Co.  had  made  the  agreement, 
absconded,  taking  with  him  the  bulk  of  the  amount  paid  on  the  Febniaxy 
estimate,  and^  leaving  the  laborers  unpaid. 

It  was  then  represented  that  a  large  pumber  of  men  engaged  in  the  practical 
execution  of  an  important  public  work,  for  which  they  were  only  to  be  moder- 
ately remunerated,  had  been  imposed  upon  by  an  unprincipled  man,  who  had 
attempted  to  rob  them  and  their  families  of  the  money  they  had  honestly  earned ; 
while  the  greater  number  of  them  were  poor  and  unable  to  assert  their  rights, 
even  if  their  employer  had  left  behind  him  any  available  property. 

•  Many  of  the  men  were  left  so  utterly  destitute  as  to  be  unable  to  procure 
the  ordinary  necessaries  of  life  ;  still,  under  all  these  depressing  hardships,  they 
•conducted  themselves  in  a  quiet,  peaceable  and  orderly  manner. 

There  being  then,  in  the  hands  of  the  Department,  the  amount  payable  for 
work  done  in  March  of  that  year  (1878),  together  with  part  of  the  retained  per- 
centage, it  was  decided  that  these  sums  should  be  applied  towards  paying  the 
laborers. 

The  aggregate  amount  paid  at  that  time  was  $19,725.51. 

The  above  sum*,  together  with  the  amount  pi^id  directly  to  John  Lyons  & 
Co.,  on  progress  estimates,  retained   percentage,  etc.,   up  to  the  Slst  December, 

1879,  amounts  to  $162,170. 

It  is,  however,  probable  that  a  refund  to  the  Receiver-General  of  $274.40 
should  be  deducted  from  the  above  sum. 

In  the  spring  of  1878,  the  superintending  engineer,  the  late  John  G.  Sippell, 
was  authorized  to  have  all  obstructions  removed  from  the  channel,  and  to  take 
the  course  necessary  to  put  this  part  of  the  line  in  a  condition  that  navigation 
could  be  opened  about  the  1st  of  May. 

At  the  same  time,  Mr.  Sippell  was  requested  to  direct  the  superintendent  of 
the  canal,  Mr.  Conway,  to  give  his  attention  to  some  of  these  matters,  which  he 


did  in  his  usual  energetic  and  active  manner. 
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The  expenditure  for  labor,  tools,  pumping,  etc.,  for  this  purpose,  amounted  to 
the  sum  of  $9,486.35. 

The  conti'actoi's  were  granted  the  most  favorable  consideration  that  could 
reasonably  be  extended  towards  them,  without  their  evincing  in  any  intelligible 
way  their  ability  to  go  on  with  the  imdertakinc^.  It  was,  therefore,  decided  in 
August,  1878,  that  new  tenders  should  be  invited  by  public  advertisement,  for 
the  completion  of  the  works,  but  they  were  not  awarded  until*  November  of  that 
year,  when  they  were  declared  to  Messra.  Williamson,  Rodgers  &  Farrell,  with 
whom  a  contract  was  shortly  afterwards  made  for  the  execution  and  completion 
of  the  whole  by  the  26th  day  of  April,  1879. 

This  firm  at  once  set  about  providing  the  necessary  equipment,  and  from 
the  outset  shewed,  in  a  practical  way,  that  they  fully  understood  what  they  had 
to  do,  and  further  made  it  clear,  in  an  energetic  manner,  that  they  fully  intended 
to  carry  out  the  agreement  into  which  they  had  entered.  They  doubtless  labored 
under  great  disadvantage  in  getting  the  work  so  late  in  the  season,  still  they 
succeeded  in  fully  effecting  the  object  of  finishing  all  the  under-water  work  in 
good  time  for  the  opening  of  navigation,  and  afterwards  completing  all  the 
upper  works  in  a  creditable  and  satisfactory  manner. 

The  detailed  estimate  of  them  is  now  in  course  of  preparation,  which  will  be 
unusually  elaborate,  from  the  fact  of  two  different  sets  of  contractors  having 
gone  over  certain  parts  of  the  same  work. 

Me^isrs.  Williamson,  Rodgers  &  Farrell  have  been  paid  for  the  work  done 
on  this  section  up  to  the  31st  December,  1879,  the  sum  of  $121,500. 

Section  No.  10. 

The  works  on  this  section  were  awarded  in  January,  1876,  and  the  same 
month  a  contract  was  entered  into  for  their  execution ;  they  were  completed  in 
the  summer  of  1879,  and  a  detailed  estimate  of  them  is  now  being  prepared. 

This  part  of  the  line  is  a  new,  and,  for  the  most  part,  an  independent  cut 
situated  on  the  south  side  of  the  old  supply  race,  weir  and  old  entrance  lock  at 
Lachine ;  it  is  fully  1,400  feet  in  length,  and  comprises  all  the  works  connected 
with  the  formation  of  a  channel-way  for  that  distance ;  the  construction  of  a 
new  entrance  lock,  with  upper  wings  extended  to  form  abutments  for  a  swing 
bridge.  Provision  is  also  made  in  the  bottom  and  side  walls  for  a  guard  gate, 
which  is  to  occupy  a  horizontal  position  when  not  in  use.  It  also  includes  retain- 
ing and  side  walls,  culverts,  ditches,  etc.     (See  Appendix  JNo.  45.) 
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The  whole  of  this  section,  except  for  a  short  distance  at  the  lower  end,  was^ 
a  thorough  cut,  the  greater  part  of  the  material  excavated  from  which  was  hauled 
and  placed  on  the  river  side  of  the  entrance,  forming  a  bank  fully  30  feet  wide 
on  top  and  nearly  a  mile  in  length,  and  to  f  hat  extent  giving  full  protection  to 
the  pier  built  alongside  of  the  channel. 

All  the  lower  part  of  the  excavation  on  the  section  is  rock,  but  it  was  found 
to  be  generally  unsound,  and,  for  ordinary  building  purposes,  of  an  inferior  kind. 
It  was,  therefore,  found  necessary  to  lay  a  foundation  of  timber  and  otherwise 
form  a  floor  for  the  chamber  and  other  parts  of  the  lock,  on  which  the  action  of 
the  water  in  filling  or  emptying  it  would  be  likely  to  have  little  or  no  injurious 
eftect.  As  previously  stated,  all  the  works  comprised  in  this  contract  are  fully 
and  satisfactorily  completed,  on  account  of  which  Messrs.  Rodgers,  Kelly  &  Co., 
the  contractors,  have  been  paid  up  to  the  31st  December,  1879,  the  sum  of 
$269,200. 

Section  No.  11. 

Under  this  heading  is  comprised  all  the  works  connected  with  the  formation 
of  the  pew  upper  entrance  channel  and  basin,  or  harbor  for  the  enlarged  canal. 

It  is  situated  on  the  south-eastern  or  river  side  of  the  enti-ance  to  the  old 
canal  at  Lachine,  and  is  formed  by  means  of  a  continuous  line  of  pier  work, 
about  one  mile  and  a  sixth  in  length,  alongside  of  which  a  channel  200  feet  in 
width  is  intended  to  be  sunk  uniformly  to  the  depth  of  6  feet  below  the  top  of 
the  mitre  sills  of  the  old  lock.  As  stated  in  a  preceding  part  of  this  paper,  the 
water  space  that  the  carrying  out  of  this  plan  renders  available,  is  about  forty- 
eight  acres  area^  of  which  a  channel- way  200  feet  in  width  will  occupy  about 
twenty-eight  acres,  and  twenty  acres  will  be  basin  space.  A  considerable  part  of 
this  space  is  naturally  of  the  full  depth  required,  but  for  a  distance  of  about  two- 
thirds  of  a  mile  outwards  from  thp  fthore,  the  greater  part  of  the  channel  has  to 
be  more  or  less  deepened.  To  enable  this  to  be  done  in  the  usual  way,  this  part 
of  the  work  has  to  be  unwatered,  for  which  preparations  were  made  as  the  pier 
work  progressed,  and  such  .other  arrangements  made  as  gives  every  reason  to 
believe  will  enable  the  design  to  be  fully  carried  out.     (See  Appendix  No.  46.) 

The  whole  of  the  double  range  of  pier  work  on  that  part  intended  to  be^ 
made  water-tight,  together  with  the  cross  dam,  has  been  sunk,  and  the  chamber 
between  the  two  rangea  of  cribs,  in  both  cases,  has  been  filled  with  a  good  class- 
material. 
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The  30  feet  wide  part  of  the  crib  work  has  also  been  sunk,  the  ice  breaker 
at  the  tipper  end  formed,  and  the  superstructure  has  been  put  on  the  upper  or 
outer  600  feet ;  in  short,  the  whole  of  the  woodwork  of  the  main  line  of  the  pier 
is  in  place  except  one  closing  crib. 

The  range  of  crib  work  alongside  of  the  old  pier  has  also  been  sunk,  and  the 
puddle  chamber  fiUed  up  as  far  as  the  service  cross  dam  put  in  by  the  contractors, 
which  is  about  mid-way  between  the  main  cross  dam  and  the  lower  end  of  the 
section.  It  was,  however,  found  that,*  at  some  places  where  the  water  is  deep 
the  ranges  of  narrow  <;rib  work  are  apt  to  spread  from  the  weight  of  the  puddle, 
even  when  the  water  between  the  dams  is  only  partly  withdrawn,  especially 
where  the  inclination  of  the  bottom  is  outwards  from  the  line. 

To  prevent  this,  an  arrangement  was  made  with  the  contractors  to  have 
stones  piled  along  by  the  bottom  of  the  crib  work  at  places  where  there  were 
any  indications  of  movement,  which  has,  so  far,  been  successful,  and,  as  antici- 
pated, will  answer  the  purpose  quite  as  well,  if  not  better  than  to  have  made  the 
crib  work  wider  at  these  places. 

When  proceeding  with  the  deepening  of  those  parts  of  the  channel  opposite 
the  upper  entrance  of  the  present  canal,  and  at  other  places  where  the  rock  had 
to  be  loosened  by  under-water  blasting,  and  subsequently  removed  by  dredges, 
it  iwas  found  that  the  strong  oblique  currents  in  that  vicinity,  when  the  prelimi- 
nary examinations  were  made,  had  prevented  the  correct  depths  from  being 
obtained,  which  has  resulted  in  the  quantity  of  material  that  had  to  be  removed 

being  greater  than  represented  at  the  time  the  works  were  undertaken. 

• 

This  part  of  the  works,  as  well  as  the  sinking  of  the  piers,  has  been 
proceeded  with  in  a  moderately  expeditious  and  .satisfactory  way,  but  the  for- 
mation of  the  lower  end  of  the  channel  is  in  a  rather  backward  state. 

The  contractors  seem  to  have  been  desirous  of  being  thoroughly  provided 
with  pumping  power,  and,  with  that  object  in  view,  procured  a  pump  unusually 
large  of  its  kind,  the  working  of  which  has  not  been  so  far  a  success,  and  on  the 
19th  December  last,  it  broke  down,  and  brought  all  the  other  operations  to  a 
stand-still,  which,  up  to  the  present  time,  22nd  March,  have  not  been  resumed, 
but  preparations  are  now  l>eing  made  for  a  commencement  at  an  early  period. 

Messrs.  William  Davis  &  Sons,  the  contractors  for  tJiis  part  of  the  line,  have 
been  paid  up  to  the  31st  December,  1879,  the  sum  of  $472,900. 

For  the  report  of  the  Resident  Assistant  on  this  part  of  the  line,  see 
Appendix  No.  47. 
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It  has  been  represented,  by  parties  interested  in  the  ferry  to  Caughnawaga, 
that  the  works,  at  the  new  entrance  to  the  canal,  will  have  a  tendency  to  prevent 
the  ferry  boat  lying  at  or  coming  up  to  the  Railway  Wharf  at  Lachine  during 
winter,  and,  therefore,  the  pier  at  that  place  should  be  extended,  or  some  other 
course  adopted,  to  be  certain  of  securing  an  open  crossing.  This  winter  having 
been  exceptionally  mild,  there  has  been  no  means  of  getting  at  the  facts  relating 
to  the  representations  made.  Instructions  were,  therefore,  given  to  an  oflBcer 
who  resides  near  the  place  to  observe  the  action  of  the  ice  this  spring,  and 
otherwise  collect  such  information  as  would  be  likely  to  enable  an  opinion  to  be 
formed  as  to  what  course  could  be  judiciously  recommended. 


The  respective  amounts  paid  to  the  31st  December,  1879,  to  the  contractor* 
for  the  diflferent  sections  of  the  works  of  enlargement,  on  each  of  the  canals, 
having  been  already  given,  as  supplied  by  Mr.  Baine,  the  Chief  Accountant,  it  is 
not  considered  necessary  to  repeat  them. 

LACHINE  CANAL. 

Contractors  were  paid  up  to  the  31st  December,  1879,  the 

sum  of $4,064,481  68 

Preparing  Section  No.  9  for  opening  of  navigation  in  the 

spring  of  1878 9,486  35 

Paid  for  lands  and  other  property,  contingencies,  etc 450,356  52 

Land  damages ...; 3,562  23^ 

Bridge  works  Grand  Trunk  Railway 8,000  OO- 

Ebgineering  and  superintendence, ,  etc 126,332  44 

Works  chargeable  to  enlargement  1878  and  1879 8,679  Oa 

Contingencies,  office  rent,  advertising,  printing,  etc 28,349  81 

$4,699,248  Oa 

CORNWALL  CANAL. 

Contractora  were  paid  up  to  the  31st  December,   1879,  the 

sum  of $391,456  82^ 

Paid  for  lands  and  contingencies 7,518  13 

Engineering,  superintendence,  etc 10,968  60 

Contingencies,  advertising,  printing,  etc 2,972  87 

$412,916  42 


Digitized  by  VjOOQIC 


Ill 

WELLAND  CANAL. 

Contractors  were   paid  up  to  the  31st  December,  1879,  the 

sum  of. S9,495.641  84 

Paid  for  lands  and  contingencies 377,166  02 

Paid  for  land  damages 21,587  95 

Engineering,  superintendence,  etc 285,903  03 

Changing  line  of  Welland  Railway  at  Thorold , . . . .  7,428  02 

Contingencies,  advertising,  printing,  etc 45^593  82 

$10,233,320  68 


It  is  considered  proper  to  state,  before  closing  this  report,  that  by  the  death, 
on  the  26th  September  last,  of  Mr.  John  G.  Sippell,  this  Department  has  lost  the 
services  of  a  valuable  and  highly  efficient  officer,  who  had  honorably  filled  the 
position  of  Superintending  Engineer  of  the  Lachine,  Beauhamois  and  Chambly 
Canals,  etc.,  for  fully  26  years. 

On  being  made  aware  of  the  severe  illness  of  Mr.  Sippell,  all  the  books  and 
official  documents  were,  on  the  23rd  of  September  last,  placed  in  charge  of  Mr. 
Harpngton,  a  trustworthy  person,  who  has  been  for  several  years  employed  in 
the  Lachine  Canal  Office. 

All  matters  connected  with  the  works  of  enlai^ement  of  the  canal  were  con- 
tinued, as  heretofore,  in  the  bands  of  the  Resident  Assistant  Engineers,  Mr.  H. 
K.  Joslin,  at  the  Montreal  end  of  the  line,  and  Mr.  H.  H.  Killaly,  at  Lachine  ;  at 
the  same  time,  the  Superintendents  of  the  ditferent  divisions  of  the  canals  were 
expected  to  attend  to  their  respective  duties  as  usual. 

It  is  now,  however,  very  desirable  that  the  position  of  Superintending 
Engineer,  rendered  vacant  by  the  death  of  Mr.  Sippell,  should  be  filled  as^soon  as 
circumstances  will  admit,  and  that  care  should  be  taken  to  select  an  active,  com- 
petent and  reliable  person,  familiar  with  works  of  that  class,  as  the  duties  are'of 
a  responsible,  important  anJi  frequently  of  an  onerous  nature. 

J.  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

JOHN   PAGE, 
Chief  Engineer  of  Canals. 
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APPENDIX    No.    1. 

WELLAND    CANAL. 


8PE0IF1CATI0N  for  the  Enlargement  and  Deepening  of  PORT 
DALHOUSIE  HABBOE,  Construction  of  an  ENTRANCE 
LOGKy  Extension  of  Present  Regulating  Weir^  dcc.y  cCc;  SECTION 
No.  ONE. 


The  pier  on  the  east  side  of  the  entrance  to  the  harbor,  is  to  be  extended  a  distance 
of  300  feet  farther  into  Lake  Ontario,  and  the  water-covered  space  on  the  eastern  side  of 
the  present  outlet-lock  will  be  formed  into  a  basin  and  channel  for  the  enlarged  canal — a 
new  lift-lock  with  its  upper  wings  extended  to  forui  bridge  abutments,  will  also  be  con- 
structed on  the  projecting  point  of  land  to  the  north  of  Andrews'  Dry  Dock — the  present 
regulating  weir  will  be  increased  50  feet  or  more  to  the  eastward,  and  ranges  of  guide 
piles  or  of  crib-work,  as  may  be  subsequently  determined,  will  be  formed  above  the  lock. 

The  structures,  &c.y  will,  for  the  most  part,  be  placed  in  the  positions  indicated  on 
the  general  plan  exhibited — the  centre  line  corresponding  nearly  with  that  marked  out  on 
the  ground  ;  but  the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing 
the  site  or  position  of  any  or  all  of  the  structures,  such  a  distance,  and  in  suph  a  direction 
as  may  be  considered  advantageous  for  effecting  the  objects  contemplated. 

These  changes,  it  should  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items. 

DEEPENING    CHANNEL    AND   FORMING   BASIN. 

From  the  inside  angle  of  the  existing  piers  outwards,  the  channel,  for  a  width  of  170 
feet,  is  to  be  sunk  to  an  uniform  depth  of  4 J  feet  below  the  top  of  the  mitre  sill  at  the 
present  oatlet  lock,  or  at  all  places  to  within  15  feet  of  the  side  piers.  The  slo|>e  on  both 
tides  of  the  channel  to  incline  gradually  toward  the  bottom  side  of  the  crib  work. 

From  the  extreme  end  of  the  present  east  pier  in  a  continuous  line,  with  it  outwards, 
and  from  the  end  of  the  west  pier,  on  a  line  inclining  north-westerly  100  feet  from  the 
range  on  that  side,  the  entire  space,  out  to  deep  water  in  the  lake,  is  to  be  made  of  a 
depth  of  4j^  feet  below  the  point  above  mentioned. 
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The  site  for  the  crib- work,  which  is  to  form  the  extension  of  the  east  pier,  must  also 
be  made,  at  least,  of  a  like  depth.  From  the  angle  of  the  piers  inwards,  the  depth  will 
gradaallj  diminish  to  near  the  lower  end  of  the  new  lock,  where  it  will  be  three  and  a 
half  feet  below  the  top  of  the  mitre  sill  of  the  old  or  present  outlet  lock.  The  basin  is 
to  be  made  of  the  area  represented  on  the  plan,  and  a  site  for  a  range  of  pier  work  on 
each  side  of  it  must  be  formed  one  foot  in  depth  below  the  general  bottom,  for  a  distance 
of  about  900  feet  north  from  the  end  of  the  new  lock.  A  raceway  from  120  to  150  feet 
in  width,  of  the  depth  required,  must  also  be  formed  in  an  oblique  direction,  from  the 
basin  up  to  the  lower  end  of  the  regulating  weir,  in  the  position  represented. 

The  bottom  of  the  basin — channel  between  the  piers — entrance,  and  all  other  parts 
of  the  dredged  portions  of  the  works,  must  be  made  as  smooth  and  uniform  as  possible. 

The  material  to  be  removed  opposite  and  in  the  vicinity  of  the  Welland  Kailway 
Elevator,  and  for  some  distance  inside  the  line  of  the  present  piers,  as  well  as  outside  of 
them,  is  found  by  borings  made  at  intervals  to  be  indurated  clay  and  cemented  gravel ;  at 
other  places  the  material  is  chiefly  clay,  part  of  which  is  moderately  hard  and  some  of  it 
8olt.  An  approximate  estimate  of  the  quantities  of  indui-ated  and  ordinary  clay  will  be 
foand  marked  on  the  plan  exhibited.  Contractors  must,  however,  clearly  and  distinctly 
understand  that  the  estimate  referred  to  is  simply  of  a  probable  nature  for  whidi  the 
Department  of  Public  Works  is  not  responsible,  and  that  the  respective  quantities  may  be 
either  greater  or  less  than  stated,  without  giving  cause  for  any  increase  or  diminution  in 
the  price  for  the  item  of  dredging  submitted  in  the  tender.  The  price  tendered  per  cubic 
yard  must  also  embrace  the  removal  of  all  sunken  logs,  the  hulls  of  old  scows,  barges,  or 
vessels,  or  whatever  is  to  be  found  in  the  way  of  forming  the  basin  to  the  full  dimensions 
amd  depth  described. 

When  the  clay  is  moderately  firm,  or  such  as  may  be  approved  of  for  the  purpose, 
it  will  be  used  for  filling  up  part  of  the  space  in  rear  of  the  east  or  west  docking,  and 
when  so  used  it  must  be  levelled  or  trimmed  off  to  such  an  inclination  as  directed. 

All  material  dredged  out  of  the  basin,  seats  for  pier  work  and  docking,  raeeway 
and  channel  between  the  piers,  at  the  entrance  or  elsewhere,  other  than  required  for  the 
purposes  above  mentioned,  must  be  taken  out  into  the  Lake  in  scows,  or  otherwise,  and 
damped  outside  the  line  of  six  fathoms  water.  The  contractor  may,  however,  in  certain 
windsy  be  permitted  to  dump  his  scows  to  the  eastward  of  the  east  pier,  provided  he 
keeps  at  least  500  feet  from  it  and  as  close  to  the  shore  as  possible,  so  as  to  be  wholly 
within  a  line  200  feet  south  of  the  extreme  end  of  the  present  west  pier. 

It  is  further  to  be  fully  and  clearly  understood,  that  all  the  dredging  done  towards 
deepening  the  entrance  and  channel  between  the  piers,  as  well  as  for  the  extension  of  the 
east  pier,  deepening  and  forming  the  basin  and  for  the  seats  of  the  respective  lines  of 
docking,  raceway,  <kc.,  will  be  measured,  computed  and  paid  for  in  the  solid.  For  this 
purpose  accurate  soundings  will  be  taken  o>er  the  whole  area  to  be  dredged,  before  the 
works  are  commenced,  and  refen*ed  to  a  fixed  and  permanent  bench-mark. 

Duplicate  copies  of  the  sections  made  from  these  soundings  will  be  prepared,  one  of 
wbich  will  be  placed  on  record  in  the  office  of  the  Department  of  Public  Works  and  the 
other  remain  in  the  office  of  the  resident  engineer.  From  these  documents,  after  it  has 
been  fully  ascertained  that  the  different  places  are  of  the  respective  depths  contemplated, 
the  dredging  done,  and  for  which  the  contractor  is  entitled  to  be  paid,  will  be  computed. 

EXCAVATION. 

The  material  excavated  from  the  place  to  be  occupied  by  the  lock,  or  extension  of 
Ihe  weir,  as  well  as  that  taken  from  the  cutting  for  a  road  up  tiie  bank  on  the  east  side, 
where  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  may  be   required   ta 
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make  ap  embarkments  connected  with  the  structures,  or  to  fill  up  in  rear  of  thd  respec- 
tive lines  of  docking  or  low  ground  between  the  present  lock  and  basin,  within  a  distance* 
of  1,000  feet  from  the  cutting. 

The  cost  of  handling,  hauling  and  depositing  of  the  material  at  the  place  and  in  the 
manner  directed,  as  well  as  the  grading  and  formation  of  road  and  all  other  works  of  that 
kind  which  may  be  required,  must  be  embraced  in  the  price  tendered  for  excavation. 

Tn  cutting,  as  well  as  in  embankment,  the  side  slopes,  unless  otherwise  directed,  will 
be  made  two  hoiizontal  to  one  vertical,  but  whatever  the  angle  maj  be  the  face  must  be 
trimmed  off  neatly  and  present  throughout  an  uniform  surface. 

The  contractor,  when  proceeding  with  the  wor^s,  must  invariably  be  guided  by  the 
levels  given  and  lines  marked  out  by  the  engineer  or  officer  in  charge. 

When  forming  embankments  in  rear  of  the  lock  and  weir  or  wheresoever  a  water-tight 
hank  is  required,  the  material  must  he  hauled  on  to  th^  respective  hanks  in  carts  or  waggons 
and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work  be  done 
at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  ajssist  in  consolidat- 
ing the  material. 

PuDDLB  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 
up  at  the  same  time  as  the  banks  are  formed.  They  must  be  made 
of  the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity, 
laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  and  longitudinally  j  well  trodden  and  pounded,  and  everything 
done  that  may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely 
''  Earth  "  and  ''  Hock  ;"  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings, 
except  absolutely  connected  "  Quarry  Bock  "  and  boulders  containing  more  than  one- 
third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal,  forming  embankments,  grading  towing  path,  and  completing 
everything  connected  with  the  excavation  of  the  section  in  a  workmanlike  and  satisfactory 
manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  completed 
and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total 
quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Extension  of  East  Pier. 

The  east  pier  is  to  be  carried  300  feet  farther  into  the  lake  and  there  terminate  in 
a  square  60  x  60  feet,  inside  of  which,  to  the  end  of  the  present  pier,  the  width  will  be 
3^  feet,  and  the  whole  will  be  formed  of  crib  work  up  to  about  the  surface  of  low  water. 

Crib  Work — to  be  of  the  full  width  above  stated  and  in  lengths  of  at  least  30  feet. 

The  sides  and  ends  to  be  of  timbers  not  less  than  1 1  inches  square, 

straight,  sound  and  full  on  the  edges,  carried  up  vertically  to  within  two  feet  of  the  water 

surface,  where  a  batter  of  one  in  twelve  is  to  be  commenced  on  both  the  front  and  rear 

sides. 
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Praminq. — ^Tlie  outer  timbers  of  the  cribs  are  to  be  framed  so  as  to  leave  a  space  of 
^^1  2  inches  between  the  dilferent  courses,  and  at  the  angles  they  are  to  be 
connected  by  double-bevelled  dovetails,  arranged  so  that  every   end  timber  shall  be  dove- 
tailed into  two  side  timbers,  and  the  side  timbei-s  be  similarly  placed  between  thom 
forming  the  ends. 

At  each  comer  in  every  co.urse,  a  rag  bolt  12  inches  long  and  five-eighths  (|)  of  aA 
inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,   of  sufficient  size  to  square  lOx  11 

inches  at  both  ends,  and  of  the  full  length  of  the  outside  width  of  ih% 

different  cribs.     They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that 

the  ties  resting  on  the  different  rounds  of  timber  shall  be  midway  between  those  of  tho 

courses  immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3J  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1^  inches  on  both  sides,  so  as  to  stand  S  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

f5^  Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it,  a 
block  2"  X  11"  X  11  inches  is  to  be  inserted  to  give  an  uniform  becrinor,  and  a  mg  boll 
2J  feet  long,  seven-eighths  (J)  of  an  inch  diameter,  is  to  be  driven  through  the  head  of 
each  tie,  passing  down  through  the  course  on  which  it  rests,  the  block  and  course  under 
it,  and  4  inches  into  the  head  of  the  next  cross  tie. 

LoxaiTUDiNAji  Ties. — In  all  the  cribs,  longitudinal  ties,  10  inches  thick,  are  to  be 
framed  into,  and  dovetailed  between  the  alternate  tiers  of  end 
timbei's,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar  dimensions  and  in 
like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be  notched  and 
fastened  at  the  crossings  by  means  of  white  oak  treenails,  2  inches  diameter  and  16 
inches  long. 

In  the  cribs  forming  the  terminations  of  the  pier,  there  must  be  longitudinal  ties  in 
every  course  placed  alternately  10  leet  and  20  feet  from  the  face  side. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and  extend- 
ing from  the  lowest  side  timber  up  to  the  wuter  line.  'J  here  are  to  be  three  ranges  on  a 
side,  that  is  to  say  : — one  at  or  near  each  angle,  and  another  in  the  centre  ;  making  in 
all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  with  10-inch  spikes,  five-eighths  (|)  of  an  inch  diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  cross- 
ing of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  fi*om  8 
to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  lengths  in  all  cases  shaU 
reach  down  at  least  2  feet  lower  than  the  top  of  the  plank  of  the  same  range  below. 

Balljlst  Floors — to  consist  of  flatted  timbers,  10  inches  in  thickness,  and  of  tho  full 
length  of  the  width  of  the  respective  cribs.  They  are  to  be  laid 
transversely  from  5  to  6  inches  apart,  and  rest  on  either  the  first  or  second  coui*se  of  side 
timbers,  as  may  be  directed,  and  to  which  every  alternate  piece  is  to  be  fastened  at  each 
end  by  a  bolt  three-fourths  (|)  of  an  inch  diameter  and  18  inches  long.  There  are  to 
be  two  longitudinal  timbers  dovetailed  into  and  secured  to  tho  end  pieces  at  the  proper 
beight,  to  form  bearings  for  the  floor. 

The  cribs,  from  the  botttom  upwards  to  low  water  line,  may  be  formed  either  of 
pine,  cedar,  ash,  tamarac,  or  elm  timber  ;  but  whatever  kind  is  used,  it  must  be  straight 
and  of  good  quality,  free  from  shakes,  sapwood,  unsound  knots,  or  other  defects. 
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Before  a  crib  is  pat  together,  the  contractor  must  take  correct  close  souDdings  over 
the  place  it  is  to  occupy  when  suak,  and  where  such  'inequalities  occur  as  cannot  be  re- 
■lOved,  the  bottom  of  the  crib  must  be  adapted  to  them,  so  that  when  placed  in  its  bei*th 
the  sides  and  ends  shall  be  plumb, and  the  whole  form  a  line  corresponding  to  that  marked 
out  by  the  officer  in  charge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor,  if  so 
directed,  must  lay  a  platform  of  plank  over  it  of  sufficient  size  and  strength  to  carry 
enough  stone  to  sink  it,  and  when  thus  sunk,  and  ascertained  to  be  on  the  proper  line  and 
l^aoej  the  crib  is  to  be  filled  with  an  approved  class  of  moderate- sized  stone,  closely  packed. 

The  square  head  at  the  outer  end,  may,  up  to  low  water,  consist  of  four  cribs,  each 
SO  X  30  feet 

When  the  whole  of  the  cribs  shall  have  been  Funk,  well  filled  with  stone,  and  settled 
in  their  respective  berths,  the  sides  must  be  brought  to  an  uniform  height  at  low  water 
Kne,  either  by  cutting  down  and  removing  the  top  timbers,  or  using  suitable  levelling 
pieces  as  may  be  required. 

The  SuPERSTRUcraBE — is  then  to  be  commenced,  and  carried  up  with  a  batter  of 
one  in  twelve  to  the  height  of  other  parts  of  the  pier,  or  to 
auch  other  height  as  directed.  The  face  timbers  to  be  of  pine  12  inches  square,  generally 
not  less  than  40  feet  long,  or  of  such  other  lengths  as  will  break  joint  ]iroperly  over  and 
ttpon  the  different  cribs.  They  are  to  be  scarfed  at  the  ends  where  they  connect ;  the 
acarf  to  be  square  at  heel  and  toe  and  have  a  lap  of  18  inches,  with  a  block  underneath, 
and  be  secared  with  a  bolt  18  inches  lon^  and  three-quarters  (f )  of  an  inch  diameter. 
The  timber  must  be  counter-hewn,  if  required,  and  laid  so  as  to  leave  a  space  of  IJ 
inches  between  the  coarses. 

Transverse  Ties — of  flatted  pine  timber,  of  a  size  to  square  10  x  11  inches  at 
both  ends,  and  of  a  sufficient  length  to  extend  across  the  pier, 
are  to  bo  placed  not  more  than  10  feet  apart  in  every  course  of  the  superstructure. 
They  are  to  be  dovetailed,  and  lot  into  the  side  pieces  over  and  undor  them — have  a 
block  IJ"  X  12"  X  12  inches  inserted  between  the  two  courses  under  the  head  of  each, 
and  be  secured  by  means  of  ras:  bolts,  seven-eighths  (|)  of  an  inch  in  diameter,  in  a 
timilar  manner  to  those  described  for  the  cribs. 

Longitudinal    Tiubers — of  flatted  pine  are  to  be  carried  up  between  the  alter- 
nate courses  of  like  dimensions ;  be  framed,  notched  into 
oross-ties,  and  secured  generally  as  those  described  for  the  cribs. 

Binding  Pieces — of  4"  x  10  inches  pine  plank,  are  to  bo  placed  vertically  inside 
fbr  the  entire  height,  and  fastened  with   spikes,   five-eighths 
(j)  of  an  inch  diameter  and  10  inches  long — one  at  every  crossing  of  a  face  timber, 
ftey  are  to  be  not  more  than  14  feet  apart,  and  are  in  every  caso  to  form  continua- 
tions of  the  respective  ranges  underneath. 

Stringers. — To  form  bearings  for  the  top  covering,  ^vo  stringers,  each  7"  x  10 
inches  of  pine,  are  to  bo  laid  the  whole  length  of  the  extension,  se- 
<Rired  to  the  orossties,  and  placed  at  a  like  height  as  the  side  timbers. 

The  whole  interior  of  the  superstructure  must  be  filled  with  a  good  class  of  stone, 
oarried  up  as  the  timber  work  proceeds,  and  care  taken  to  pack  tnem  well  aiv 
and  between  the  ties,  as  well  as  to  have  the  top  part  properly  levelled. 
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Top  Covering  -to  be  of  good  quality,  of  3-inch  pine  plank,  of  suflSciont  length 
to  pass  over  the  side  timbers  and  meet  on  the  centre  stringer. 
They  are  to  be  laid  crosswise,  one  inch  apart,  and  be  fastened  at  the  ends  and  at  every 
crossing  of  a  stringer  with  6 -inch  pressed  spikes.  The  covering  is  to  be  further 
secured  by  chamfered  cap  pieces  of  white  oak  or  rock  elm,  10"x6  inches, — one  range 
along  each  side  and  another  in  the  centre  over  the  joinings  of  the  plank.  The  cap 
pieces  are  to  be  fastened  with  rag  bolts  three-fourths  (f)  of  an  inch  diameter  and  18 
inches  long. 

If  directed,  waling  pieces,  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on 
the  edges,  are  to  be  placed  along  the  channel  side  of  both  piers,  within  5  feet  of  the 
top,  or  at  such  other  height  as  may  be  afterwards  decided.  They  are  to  be  fastened 
with  rag  bolts  one  and  one-eighth  (^)  inch  diameter  and  20  inches  long,  made  with 
good  upset  heads,  and  driven  8  feet  apart,  or  such  distance  as  may  be  required. 

The  head  or  outer  portion  of  the  east  pier,  for  a  space  of  about  30  feet  square 
in  the  centre  of  the  rear  part  of  the  east  side,  is  to  be  carried  up  6  feet  higher  than  the 
adjoining  superstructure,  and  be  built  and  secured  in  like  manner  os  described  for  the 
other  portions  of  the  work  ;  except  that  there  are  to  be  inside  binders  on  the  end  from 
the  bottom  upwards,  as  well  as  on  the  sides,  and  the  inner  end  of  the  raised  part  is  to  be 
stepped  off,  or  otherwise  made  to  form  an  easy  means  of  access ;  and  the  top  covering  is 
to  be  5  inches  thick. 

Mooring  Posts — of  white  oak  or  rock  elm,  10  feet  long  and  16  inches  diameter, 
are  to  be  placed  in  the  pier,  from  40  to  50  feet  apart,  or  at  such 
other  distances  as  may  be  subsequently  determined.  They  must  be  properly  dressed, 
covered  on  top  with  a  cast-iron  cap  piece,  notched  at  bottom  to  receive  cross  pieces  5  feet 
long,  be  fastened  to  the  cross-ties  with  screw-bolts  of  1 J  inch  round  iron,  and  be  other- 
wise secured  as  directed,  placed  so  as  to  stand  18  inches  over  the  top  covering,  and  have 
the  ballast  around  them  well  packed. 

The  sides  of  all  the  superstructure  must  be  hewn  down  neatly,  and  everything  done 
that  is  necessary  (although  not  herein  particularly  mentioned)  to  place  the  whole  in  a 
finisiied  and  satisfieu^tory  condition. 

Docking. — In  the  position  shown  on  the  general  plan  there  will  be  a  line  of  dock- 
ing constructed,  on  each  side  of  the  basin.  On  the  east  side  it  will  be 
carried  downwards  from  the  tail  of  the  lock  until  a  connection  is  formed  with  the  dock- 
ing in  front  of  the  Welland  Railway  property.  That  on  the  west  side  will  extend  a  short 
distance  north  of  the  triangular  point  of  the  bank,  on  east  side  of  the  present  outlet  lock, 
as  indicated  on  plan.  In  tiie  latter  there  will  be  seven  oblique  openings  varying  from  12 
to  18  feet  in  width  to  admit'of  the  discharge  from  the  regulating  weir  passing  freely. 
The  docking  to  be  18  feet  in  width,  formed  of  crib-work  in  lengths  of  30  feet  or  more  up 
to  low  water  line,  over  which  the  superstructure  will  be  continuous. 

The  sides  and  ends  of  the  cribs  are  to  be  of  timber  1 1  inches  square.  Ties  of  flatted 
timber  of  a  size  to  square  10  x  10  inches,  and  the  floor  timbers  are  to  be  9  inches  thick. 

The  cribs  are  to  be  framed,  dovetailed  and  secured  by  means  of  bolts  and  binding 
pieces ;  have  blocks  under  the  heads  of  the  ties,  and  be  of  a  like  class  of  work  as  described 
for  those  in  the  extension  of  the  east  pier,  except  that  no  longitudinal  stringers  will  be 
used. 

Those  which  are  to  form  the  sides  and  divisions  between  the  openings  through  the 
west  docking  are  to  be  framed  of  an  oblique  shape,  and  it  directed  must  be  made  of  close 
work  t.6.  each  side  and  end  timber  is  to  have  a  bearing  of  at  least  two-thirds  of  its  length 
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on  the  timber  immediately  underneath,  and  at  no  place  is  the  opening  between  •  am  to 
exceed  one-fourth  of  an  inch.  For  a  distance  of  150  feet  below  the  lock,  on  both  ndm, 
the  pier  is  also  to  be  of  close  work. 

The  bottoms  of  the  cribs  are  to  be  adapted  to  the  respective  places  thej  are  to  occapj 
when  in  position,  and  when  sinking  them  a  loaded  platform  on  the  top  is  to  be  used  so 
that  they  can  be  arranged  correctly  on  the  line  and  at  the  place  required.  Thej  are 
then  to  be  filled  with  an  approved  class  of  stone,  care  being  taken,  wherever  practicable,  to 
pack  the  ballast  closely  around  and  between  the  ties. 

After  the  tops  of  the  cribs  have  been  brought  to  an  uniform  height  at  low-water  line,  * 
the  superstructure  is  then  to  be  commenced  and  carried  up  of  pine  timber  (both  sides  and 
ties)  framed,  dovetailed,  fastened  with  bolts,  have  blocks  under  the  heads  of  tlie  ties,  and 
be  secured  with  binding  pieces  as  described  for  the  upper  part  of  the  extension  of  the  east 
pier,  except  that  there  will  be  no  longitudinal  stringers  and  the  top  is  not  to  be  planked. 

The  stone  ballast  with  which  the  whole  of  the  spaces  under,  over  and  between  tne 
ties  are  to  'be  closely  and  compactly  filled,  must,  however,  be  levelled  on  top  to  an 
uniform  height,  and  if  so  directed  is  then  to  be  covered  with  a  layer  from  6  to  8  inches 
deep  of  gravel. 

A  cap  piece  of  white  oak  or  rock  elm  10x6  inches,  chamfered,  to  be  put  on  the  top 
face  timber  for  the  whole  length  of  the  dock  and  fastened  by  rag  bolts  three-quarters  (|) 
of  an  inch  diameter  and  fifteen  inches  long. 

The  openings  through  the  docking  on  the  side  of  the  basin  are  to  be  bridged  over  by 
five  or  more  ranges  of  stringers  12  x  12  inches,  supported  by  corbels  projecting  over  the 
piers,  and  covered  on  top  with  three-inch  pine  plank  well  spiked.  The  north  end  of  this 
range  of  docking  is  to  be  made  to  correspond  with  a  line  which  will  run  along  the  east 
side  of  the  entrance  to  the  present  lock. 

For  150  feet  below  the  new  lock  on  both  sides  of  the  basin,  after  the  crib-work, 
which  forma  a  continuation  of  the  line  of  docking,  has  been  well  filled  in  with  stone, 
safidently  settled  and  levelled  up  at  about  one  foot  below  low  water  line,  a  platform 
chiefly  of  12  x  12  inches  pine  timber  will  be  laid  along  the  top  front  side  of  each  stretch. 

This  platform  in  each  case  will  be  five  feet  wide  at  the  outer  end  and  seven  feet  near 
the  lock.  The  timbers  of  which  it  b  formed  must  be  in  lengths  of  30  feet  and  upwards 
— laid  throughout  so  as  to  break  joint  at  least  five  feet  with  those  along  side.  The  front 
nmge  to  be  fourteen  inches  deep  and  bevelled  on  top  if  inquired,  and  all  of  them  must  be 
listened  to  the  cross-ties  as  directed.  Mooring-posts  of  like  dimensions'  and  similarly 
prepared  as  described  for  the  pier  extension,  are  to  be  placed  50  feet  apart  in  the  bank  in 
the  rear  of  the  docking,  or  otherwise  arranged  as  may  be  subsequently  determined.  They 
are  to  have  near  their  lower  ends  cross-pieces  notched  into  them,  and  be  secured  in  other 
respects  as  may  be  directed,  and  when  placed,  stand  18  inches  over  the  top  line  of  the 
docking. 

Entrance  Lock — to  be  270  feet  in  length  between  the  gate  quoins,  45  feet  in 
width  between  the  side  walls  at  the  mean  surface  level  of  Ijake 
Ontario,  and  the  bottom  of  it  must  be  so  arranged  that  the  top  of  the  mitre  sills  shall  be 
three  feet  lower  than  those  in  the  present  outlet  lock. 

It  will  be  constructed  of  dressed  stone  masonry  laid  in  hydraulic  cement  mortar, 
placed  on  a  foimdation  prepared  as  herein  described,  and  the  upper  wings  of  it  will  be 
extended  to  form  bearings  for  a  swing  bridge  to  carry  the  travel  of  the  road  between  St. 
Catharines  and  Port  Dalhousie. 
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The  pit  and  foundation  for  the  strnctures  to  be  made  of  suitable  dimensions  to  admit 
the  side  walls,  wings,  «&c.,  and  to  correspond  with  such  lines  as  will  be  marked  out  by  the 
officer  in  charge,  and  to  such  slopes  as  may  be  required  for  the  stability  of  the  banks  dar- 
ing the  building  operations. 

The  bottom  must  throughout  be  trimmed  fair,  smooth  and  level  at  a  proper  height  to 
give  an  uniform  beai-ing  to  the  foundation  timbers  or  base  of  the  walls. 

All  the  material  excavated  from  the  foundation  and  lock  pit  must  be  hauled  and 
placed  to  make  up  the  banks  in  rear  of  the  docking  on  either  side  of  the  basin  or  be 
deposited  elsewhere,  in  embankment  or  spoil,  in  such  a  manner  as  may  be  directed. 

Foundation  Timbers— to  be  of  pine  timber,  12  inches  square,  of  the  full  lengthy 

to  reach  across  the  chamber  and  space  to  be  occupied  by  the 

walls  on  both  sides ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 

one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 

18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  tho  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must^ 
immediately  after  they  aie  satisfactorily  laid,  be  wftll  filled  with  the  best  description  of 
puddle,  well  cut  and  rammed,  or  with  concrete,  and  their  tops  must  be  dubbed  to  an  uni- 
form surface  to  afford  a  fair  bearing  for  the  planking.  The  timbers  before  being  laid 
must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sillsTare  to  be  placed  longitudinally  under  each  of 
the  side  walls.  They  are  to  be  of  p>ne  timber,  12  inches  sqaarey 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  the  other  parts  of  the  foundation.  The  spaces  alongside  of  thetn  must  be 
well  filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective 
pieces  ;  they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left. 6  inches  short  on 
each  side,  which  space  is  to  be  filled  with  puddle.    . 

Mitre  Sill  Platforms — ^to  be  14  feet  in  width,  made  up  of  timbers  12  inches  square, 

and  of  a  length  to  reach  from  rear  to  rear  of  the  walls,  all  of 

which  must  be  counterhewn,  and  well  jointed  with  a  plane  so  as  to  make  water-tight 

joints  for  their  entire  length  and  depth.     They  are  to  be  secured  by  ^ve  wrought  iron 

screw-bolts  (1^  inches  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anohor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  &c. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely  :  One  at  the  upper  aide, 
another  at  the  lower  side  of  each  ot  the  mitre  sill  platlorms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
S^  feet  in  width.  One  side  of  each  trench  must  be  cut^ plumb  and  smooth,  so  as  to  afford 
an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 
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The  paddle  must,  in  all  cases,  be  made  of  the  best  materials  for  that  purpose  which 
oan  be  obtained  iu  that  vicinity  ;  cut,  mixed,  prepared,  and  laid  as  directed  by  the  officer 
inchai|;e. 

Shebt  Piles— to  bo  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet  long  ; 
th'jy  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank  cham- 
fered on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the  platform 
timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

The  five  foundation  timbers,  to  which  the  sheet  piles  are  to  bo  fastened,  must  each  be 
of  sufficient  length  to  reach  from  rear  to  rear  of  the  walls  of  the  recesses. 

Flooriko — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness,  is 
to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  course,  2 
indies  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  the 
lock.  Trey  ai^e  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
with  wedges  to  water-tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  courses, 
must  break  joints  at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break  joints 
both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1 J  inches 
diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — ^the 
latter  to  he  lastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
(ffoasing  of  a  timber,  on  alternate  sides  of  the  plank. 

MiTRB  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned,  and 
seoured  in  the  manner  £hown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
biUb  are  to  be  19  X  19  inches — checked  3  inches  into  the  platform  timbei-s,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  thn  toe  tenonned  and  boxed  into  the  main  aill. 
A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitie  sills,  to  receive  the  ends 
of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  be  well  coated 
with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvass,  well 
Maturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  ))unched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  and  a  half  inches  (1^") 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

Masonry.—  The  side  walls  of  the  new  lock  will  be  commenced  at  the  level  of  3^ 
feet  below  the  top  of  the  mitre  sills  of  the  present  outlet  lock,  and  will  be 
carried  up  to  2  feet  over  the  surface  water  level  of  the  upper  adjoining  reach.  The  cham- 
ber walls  are  to  be  10^  feet  wide  at  bottom,  with  counterforts  in*rear  6  feet  long  in  line 
of  wall,  and  3  feet  projection,  placed  not  more  than  12  feet  apart — the  recesses  are  to  be 
2  feet  8  inches  duep  at  top,  and  the  walls  1 1  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  tvoeniy- 
four;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
a  distanoe  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 
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The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet  of 
the  top,  thence  batter  to  the  rear  line  of  the  coping ;  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound,  and  durable  stones  ; 
those  which  form  the  face-work  must  be  free  from  drys,  seams,  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color  and  laid  in  regular  courses  ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish,  upwards  in  regular  succession  to  the  course 
imder  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joiots  shall  not  exceed  three-sixteenths  {3-16ths)  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  (|)  of  an  inch. 

Cut  Stone — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise, suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding;  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4|  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
In  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of 
its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4^ 
feet  face  and  5}  feet  depth  of  bed  ;  the  latter  5^  feet  face  and 
4  J  feet  bed.  The  headera  are  to  checked  so  as  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to 
the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer. 
Biter  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Kecess  Quoins — to  be  also  4J  by  5J  feet,  and  5J  by  4^  feet,  laid  alternately  out- 
bond  and  in  bond,  bevelled  as  shown  on  plan  ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 
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Chain  Wells  and  Man-Holes. — ^There  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  two 
feet  square  inside ;  and  the  man-holes  from  them  to  the  fi*ont  of  the  look  walls,  are  to  be 
made  at  th6  angles  |ind  widths  to  permit  the  play  of  the  chains ;  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of  the 
weUs  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls  of 
the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

• 

Ck>U£8Ei>  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards  ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and  4 
feet  depth  of  bed  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  a!l  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two- thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth, 
and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole  to  be 
dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall  not 
exceed  three-eighths  (f )  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  not  less  than  6  inches  in  thick- 
ness and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and  properly 
bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds  12  inches, 
two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed  that  of 
the  iacework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedged-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
most  be  still  further  reduced.  After  this  has  been  doue,  the  stone  laid,  an^  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
eourse. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  fiace  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones— of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  Uie  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls,   except  in  the  recesses  where  the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

(rfwall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  &r  the  chain-wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 
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The  hollow  quoin  coping  must,  however,  be  at  least  6}  feet  square  on  top  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
neatly  di'essed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth  {{)  of  an  inch. 

A  dowel,  4  inches  long,  of  1 J  inch  iron,  to  be  inserted  in  every  joint  15  inohes  bade 
from  the  face,  and  6  inches  from  the  top. 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper 
reach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  bo  7 
feet  wide  at  bottom,  3  feet  on  top,  built  of  coursed  masonry,  and  covered  with  suitable 
coping. 

Bbidoe  AbCtments — as  reproeented  on  plan,  are  to  bo  built  at  the  head  of  the  lock 

in  continuation  of  the  side  walls.     They  are  to  be  of  a  like 

olass  of  masonry  as  described  for  the  chamber  walls  of  the  lock  ;  carried  up  to  the  height 

shown  on   a  detailed  plan  to  be  furnished — recessed,  curved,  and  otherwise  adapted  for 

the  toe  as  well  as  for  the  turntable  on  which  the  bridge  is  to  move. 

The  coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions,  those 
under  the  turntable  to  form  a  circle  to  support  the  trackway  for  the  rollers.  The  pivot 
stone  to  be  not  less  than  5  feet  square  and  2  feet  depth  of  led. 

If  the  foundation  is  uniform  and  good,  the  walls  ai*e  to  be  placed  on  a  foundation  of 
timber  and  plank,  and  have  a  range  of  sheet  piles  along  the  front  side,  sunk  to  such  a 
depth  as  may  be  directed.  In  case  the  material  is  of  a  soft  and  yrelding  nature,  it  must 
be  removed  for  such  a  depth  as  will  admit  ©f  laying  eighteen  inches  or  more  of  concrete 
under  the  timbers.  If,  however,  the  bottom  is  very  soft,  tho  contractors  must  furnish 
and  drive  such  a  number  of  piles,  of  the  dimensions  required,  as  may  be  necessary  to  form 
a  proper  bearing  for  the  walls,  as  well  as  to  provide  and  drive  a  continuous  range  of  well 
jointed  close  sheet  piles  at  the  toe  of  the  masonry  on  each  side.  In  the  latter  case  the 
tops  of  the  piles  are  to  be  cut  off  at  an  uniform  height  and  ranges  of  sills  secured  to  them, 
either  cross  or  longitudinal,  or  both,  as  may  be  required,  and  concrete  used  for  ac  least  a 
foot  below  the  top  of  the  piles  as  well  as  between  the  sills,  or  any  other  arrangements 
made  that  circumstances  may  require. 

Concrete — whei-e  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
\  cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and 

clean  sharp  sand,  in  such  proportions  as  may  be  required. 

MORTAR.-I— The  whole  masonry  of  the  locks  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean  large  gniined  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may^be 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used' 
must  be  protected  from  the  influence  of  the  weather  in  suit«,ble  buildings,  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  requii*ed  for  immediate  use, 
and  it  must  be  prepared  under  the  directions  and  to  the  satisfaction  of  the  ofiicer^in 
•harge. 

Grout  shall  be  made  either  by  adding  a  sufficiant  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (4)  of  clean  sharp  sand  to  one  of  ceo^ont, 
and  aiding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
pedj  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise^  if  considered  necessary,  must  be  washed. 
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When  the  works  ai-e  in  progress,  the  walls  m'usb  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  btcking  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weatlier  the  beds  and  joints  of  the  stones  must  be  moia- 
tened  with  water  before  they  are  laid. 

In  case  the  walls,  or  any  portion  of  them,  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

OfiDEa  OP  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  untinishcd  courses  at  one  time^  and  bO 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  the^  are  to  occupy  in  the 
work  before  they  are  brought  onto  the  walls  ;  and  all  the  vertical  joints  of  one  course  are 
to  be  pro[)erly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone  must 
be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  disturbing 
the  stones  after  they  are  laid. 

PoDDLE  Bed, — in  rear  of  the  lock  walls,  to  be  three  feet  in  width,  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that 
can  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
each  of  which  must  be  watered  properly,  cut  trans vei-sely  and  longitudinally,  well 
trodden  and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water. 
Puddle  beds  where  required  at  other  places, are  to  be  made  in  a  similar  way,  and  of 
such  dimensions  as  may  be  directed. 

The  embankments  at  the  back  of  the  walls,  made  up  in  the  manner  already  described, 
are  to  be  25  feet  in  width,  and  have  a  declivity  of  six  inches  outwards  from  the  lock. 

The  superstructure  of  the  swing  bndge,  also  the  fixtures  and  machinery  required  for 
working  it,  as  well  as  the  lock  gates,  will  be  made  a  separate  contract;  but  all  the 
masonry  required  is  to  be  done  by  the  contractor  for  the  lock. 

Bubble  Walls, — forming  the  extension  of  the  wings  at  the  foot  of  the  lock,  will  be 

carried  up  on  the  platform  laid  on  the  top  of  the  crib  work  for 

their  reception*    They  are  to  be  built  of  large  sized,  well-shapad  stones  of  a  durable 

nature,  properly  bonded  over  and  with  each  other,  and  laid  throughout  in  hydraulic 

cement  mortar. 

At  the  upper  end,  the  walls  are  to  be  carried  the  same  height  as  the  lock  coping,  and 
at  the  lower  end  be  a  like  height  as  the  docking  :  they  are  to  bo  built  to  such  lines  aa 
will  form  a  suitable  approach  to  the  lock,  and  the  face  of  the  stones  is  to  be  hammered  or 
scabbled  to  such  batters  or  lines  as  may  be  required  to  adapt  them  to  the  position  they 
are  to  occupy  in  the  work, — co))ing.  to  be  of  approved  sound  stone,  three  feet  wide 
and  twelve  inches  thick,  roughly  dressed  and  jointed,  and  at  least  4  feet  long  in  line 
of  walL 

Regulating  Weie. — ^The  eastern  side  wall  of  the  present  structure  is  to  be  taken 
down  and  the  length  of  the  breast  increased  50  feet  or  more 
towards  the  east     A  foundation  for  the  extension  is  to  be  formed  at  a  level  two  feet 
lower  than  th3  bottom  of  ih3  prese  it  weir,  if  circumstances  admit. 

The  material  excavated  from  the  pit  is  to  be  used  for  forming  banks  where  required, 
and  must  be  hauled  and  placed  in  the  mann  r  previously  described. 
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The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive  the 
foundation  timbers,  which  are  to  be  of  pine,  12  inches  square,  laid  12  inches  apart,  and  so 
as  to  rest  on  mud-sills  placed  within  the  line  of  the  side  walls,  and  on  the  bottom  through- 
out their  entire  length.  The  space  between  the  timber  to  be  filled  with  a  good  description 
of  puddle,  well  beaten  down,  or  with  concrete  ;  floor  to  be  of  3-inch  pine  plank,  laid  so 
as  to  break  joint  every  3  feet  in  width  of  planking,  and  be  well  fastened  with  white  oak 
treenails,  9  inches  long  and  1^  inches  in  diameter ;  two  in  each  end  of  a  plank,  and  one 
on  alternate  sides  at  every  crossing  of  a  timber.  Below  the  breast  wall  and  between  the 
wings,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may 
be  directed. 

There  are  to  be  three  ranges  of  sheet  piles  acrops  the  foundation ;  one  above  and 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings ;  they  are  all 
to  be  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — ^Walls  are  to  be  built  in  the  positions,  and  be  of  the  respective  dimensions 
represented  on  the  general  plan  ;  throughout  they  must  consist  of  sound 
and  durable  stones,  free  from  seams  and  other  defects,  laid  in  full  moi'tar,  on  their 
natural  beds. 

The  wings  are  to  be  of  "  Rook  Work,"  carried  up  to  a  batter  of  I  in  12,  &ce  18 
inches  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headers  3^  feet  depth  of  bed, 
and  not  more  than  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  three-eighths  (f )  of  an  inch. 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  course, 
with  headers  in  each  course  4J-  feet  deep  and  not  more  than  9  feet 
apart,  all  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of 
an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame  work 
of  the  sluices,  and  the  lower  side  to  be  rock-faced  work  laid  to  a  batter  of  about  4  inches 
to  the  foot  rise.  Great  care  must  be  taken  to  form  a  good  connection  between  the  old  and 
new  work. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  four  feet  wide  and  four  feet 
high,  the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  eadii, 
and  the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  Wall  Coping — to  be  four  feet  wide  on  top,  increasing  in  width  downwards 
to  the  batter  of  the  wall,  the  lower  bed  and  joints  must  be 
kept  full  throughout,  and  the  top  dressed  fair  and  so  as  to  have  a  declivity  of  one  inch 
towards  the  up-stream  side. 

A  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a  bridge  ;  it  is 
to  be  5^  feet  wide  at  bottom — batter  on  both  sides  so  as  to  be  four  feet  wide  at  top,  and 
built  in  courses  corresponding  in  height  to  those  of  the  breast  wall,  and  of  such  a  width  of 
bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers  not  more 
than  9  feet  apart,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  the 
different  courses  of  the  lower  wings  to  be  made  from  5  feet  over  the  level  of  the  lower 
reach,  as  represented  on  plan.  Wing  copins^  to  be  at  least  12  inches  high,  3^  feet  wide, 
with  beds  and  joints  kept  full  throughout,  and  lop  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  counterfort  of 
masonry,  4  feet  thick,  and  at  least  7  feet  in  length,  will  be  carried  up  in  rear  of  the  east 
wing-wall  to  the  height  of  the  water  level  of  the  upper  reach. 

Backing — ^To  be  of  a  like  class  gf  stone,  and  laid  in  like  manner  as  described  for  the 
rear  part  of  the  lock  walls. 
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The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement  mortar^ 
mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls,  to 
the  full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this  purpose^ 
as  w«ll  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trenches^ 
mast  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
vicinity  of  the  work. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick 
at  the  ceni/re,  and  gradually  rounded  off  on  both  sides  to  3J  inches 
at  the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts 
of  wrought  iron,  seven-eighths  (|)  of  an  inch  in  diameter,  passing  through  the  gate ;  and 
to  have  straps  of  wrought  iron  3  inches  wide  and  three- eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end ;  the  straps  are  to  be  let  in  flush,  and 
fastened,  at  distances  not  more  than  6  inches  apart,  with  rivets  ^  an  inch  in  diameter 
countersunk  into  the  straps.  The  top  plates  are  to  be  2f  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gates  are  to  revolve  (m  the  centre,  on  pivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  each  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a 
brass  eoUar  and  lining.  The  pivots  are  to  be  3^  inches  diameter,  connected  with  plates 
9  inches  sqiiare  and  2  inches  thick,  let  into  the  sills  of  the  sluice-way,  and  secured  to 
them  by  fox-bolts. 

The  gates  are  to  be  aiTanged  in  a  framework  of  oak  timber,  6  inches  thick  and  12 
inches  wiide^  fastened  with  fox  and  key-bolts  to  the  piers  and  liutela  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the  sides 
of  the  gates  when  closed,  and  stops  ai-e  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron,  3  inches  diameter,  of  sufficient  length  to 
pass  through  the  gat^  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be 
formed  over  the  weir.  They  ai-e  to  be  keyed  into  the  plates  on  the  gates,  and  secured 
into  the  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  squars, 
on  which  a  movable  handle  is  to  be  fitted ;  and  they  are  further  to  be  connected  with 
racks  on  the  platform,  made  so  as  to  secure  the  gate  in  the  position  required. 

Guide  Ranges — are  to  be  constructed  at  the  south  end  of  the  lock  in  the  position 
shown  on  plan.     They  may  be  either  formed  of  crib- work  of  a  like 
class  as  described  for  the  extension  of  the  pier  and  docking,  or  they  may  be  of  piles,  or  of 
piles  and  crib-work  combined. 

In  case  the  bottom  is  of  an  unusually  soft  nature,  it  is  probable  that  cribs  may  be 
dispensed  with,  and  floating  guide  ranges  formed,  and  kept  in  place  by  piles  along  each 
side — piles  to  be  braced  transversely  and  obliquely  at  the  height  suited  to  the  circum- 
stances. The  rates  tendered  for  piles  to  be  applicable  in  either  case,  and  the  rates  tendered 
for  docking  to  apply  in  case  pier  work  is  built. 

In  the  execution  of  the  works  generally,  but  especially  that  portion  of  them  connected 
with  the  enlargement  of  the  regulating  weir,  great  care  must  be  taken  to  guard  against 
interrupting  or  in  any  way  interfering  with  the  operations  of  the  present  canal.  Before 
the  existing  roadway  is  obstructed  or  in  any  way  disturbed,  the  contractor  must  provide 
at  his  own  cost  and  expense,  satisfactory  means  for  the  public  travel  to  pass  freely  at  this 
place,  either  by  the  construction  of  a  temporary  bridge,  or  some  other  way  by  which  the 
general  travel  will  be  best  accommodated.  It  is  further  to  be  clearly  and  distinctly  under- 
stood that  he  (the  contractor)  shall  be  held  strictly  and  legally  liable  and  responsible  for 
keeping  the  crossing  in  such  a  condition  that  it  can  be  safely  used  during  the  whole  time 
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the  work  is  in  progress  of  coustruction  ;  and  that  he  will  remove  at  his  own  cost,  when 
directed,  any  bridge  or  other  temporary  means  of  crossing  that  may  have  been  formed. 

The  bulk  sum  tendered  for  the  removal  of  "  Andrews'  Dry  Dock  "  must  include  th* 
cost  of  taking  down  and  clearing  away  the  side  wall,  pulling  or  taking  out  ])ile8,  cutting 
out  and  clearing  bottom  ;  removal  of  gates  and  everything  connected  with  the  dock,  and 
piacing  all  the  materials  moved  at  such  points  as  may  be  directed. 

The  bulk  sum  tendered  for  un  watering  the  works  must  embrace  the  cost  of  oonstmeV 
ing  all  coffer-dams  required  to  keep  out  the  water  of  Lake  Ontario,  as  well  as  that  of  the 
present  canal,  and  to  guard  against  leakage,  springs  or  surface  drainage,  together  with 
the  expense  of  pumping,  bailing,  removing  ice  and  snow,  and  every  contingency  directly 
or  indirectly  connected  with  un  watering  the  lock  and  weir  pitsj  or  any  other  |K)rtion  of 
the  works,  during  the  progress  of  the  operations,  and  up  to  the  fall  completion  of  the 
whole  undertaking ;  and  the  satisfactory  removal  of  all  coffer-dams  and  other  temporary 
constructions. 

D£TAiLED  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;   but  detailed 

working  drawings,  arranged,  modified  and  adapted  to  the  lock  and  weir  foundation,  and 

for  all  such  other  parts  of  the  structure  as  may  be  required,  will  be  furnished  as  the 

works  proceed. 

Materials,  Service  Ground,  &c. — The  contractor  must  provide  at  his  own  cost 

and  expense  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  mateiials,  beyond  the  land 
that  may  be  required  for  canal  purposes  by  the  Department  of  Public  Works.  Ho  mwsl 
also  provide,  furnish  and  deliver  at  his  own  cost  nil  necessary  materials,  and  procure  all 
plant,  tools,  implements,  derricks,  machinery  and  labour,  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  work,  as  contemplated  in  this  spjcitication. 

All  materials  must  be  of  the  best  class  of  their  respective  kind«  ;  and  the  prioefl 
tendered  for  the  seveml  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work^as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms— except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stock,  to  an  amount 
of  fweper  cent  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  eju;h  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  the  due  performance  of  the  work  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  first  day  of 
April,  1877. 

JOHN   PAGE, 
Chief  Engineer  of  Public  Wcrh* 
Cttawa,  8th  May,  1875. 
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■  APPENDIX    No.    2. 

WELLAND  CANAL. 


SPECIFICATION Jor  the  Construction  of  a  ReguHting    Weir,  Sluio$ 
Gates,  Roadway  Bridge,  etc.,  at  FORT  DALHOUSIE. 


The  stractnres  are  to  be  placed  to  the  westward  of  the  new  outlet  lock,  in  the 
respective  positions  indicated  on  the  general  plan,  and  must  be  executed  of  the  cla^s  of 
materials,  and  in  the  manner,  Herein  described  ; — 

The  bi-e-^st  of  the  weir  is  to  be  at  right  angles  to  the  line  of  the  lock  walls,  and  its 
npper  or  southern  side  73  feet  north  of  the  mnge  of  the  upper  gate  quoins  ;  the  top  face 
line  of  the  east  side  wall  of  the  weir  is  to  be  about  83  feet  from  the  face  of  the  west 
wall  of  the  lock.  The  distance  between  the  side  walls  will  be  about  9 1  \  feet,  the  breast 
wall  to  be  1 3  feet  thick  at  bottom  and  4  /«et  at  top,  strengthened  by  three  piers  arranged 
80  as  to  divide  tho  distance  into  four  equal  spaces,  and  in  each  of  these  bays  there  are 
to  be  three  sluice-ways,  each  4  feet  square,  the  sills  of  which  arc  to  be  18  feet  below 
the  surface  level  of  the  upper  reach,  or  20  feet  below  the  top  of  the  copii^  of  the  new 
lock. 

It  is  to  be  clearly  and  distinctly  understood  that,  if  the  nature  of  the  foundation, 
improvement  of  the  line,  or  any  other  circumstances,  render  it  necessary  to  change 
either  the  line,  position  or  dimensions  of  the  weir,  or  the  line  of  the  bridge,  the 
Department  of  Kailways  and  Canals  reserves  to  itself  the  right  of  making  all  such 
changes  as  may  be  required,  either  by  diminishing  thw  size  of  the  weir  or  altering  the 
site,  position  or  direction  of  all  or  any  of  the  structures,  as  may  be  considered 
advantageous  for  the  better  carrying  out  of  the  objects  contemplated. 

These  changes  may  be  made  eitlier  before  the  works  are  commencetl  or  during  their 
progress,  without  giving  cause  for  any  increase  or  diminution  in  the  prices  tendered  for. 
the  respective  items  of  work. 

Excavation. — The  pit  for  the  weir  is  to  be  excavated  to  about  112  feet  in  width 
and  44  feet  in  length,  and  sunk  to  the  depth  of  21^  feet  below  the 
surface  level  of  the  upper  reach,  or  23^  feet  below  the  top  of  the  coping  of  the  new- 
lock,  or  deeper  if  required. 
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The  bottom  must  be  trimmed  off  smooth  and  level,  so  as  to  give  a  fair  and  uniform 
beanng  for  the  foundation  timbers.  Tracks  for  subsills  are  to  cut  where  required,  and 
trenches  for  sheet  piles  sunk  5  feet  in  depth  at  the  places  indicated  on  the  plan,  or 
hereinafter  described,  or  at  such  other  places  as  may  be  pointed  out  by  the  officer  in 
charge. 

The  materials  excavated  from  the  pit  are  to  be  deposited  along  the  outer  westerly 
and  south-westerly  sides  of  the  present  bank  or  roadway,  between  the  old  storehouse 
opposite  the  flour  mill  and  a  point  intersecting  a  line  extended  across  the  tail  of  the 
weir  ;  all  of  which  must  be  placed  in  a  satisfactory  manner,  so  as  to  increase  the  width 
of  the  roadway. 

When  the  weir  and  side  walls  shall  have  been  completed,  all  that  part  of  the 
present  roadway  or  dam  above  and  opposite  the  weir  must  be  removed  to  the  full  depth 
of  15  feet  below  the  top  of  the  coping  of  the  lift  lock,  part  of  the  upper  portion  of 
which  may  be  used  to  make  up  the  bank  in  rear  of  the  side  walls  of  the  weir  and  the 
retaining  or  side  walls  above  and  below  it ;  and  that  part  of  the  material  that  has  to  be 
removed  by  dredging  must  be  taken  to  such  places  in  the  pond,  within  one  mile  and 
a  half  of  the  weir,  as  may  be  directed. 

After  the  completion  of  weir  and  side  walls,  the  lower  dam  must  also  be  removed 
to  lines  marked  out  for  that  purpose,  and  to  a  depth  of  within  two  feet  of  the  lower 
mitre  sill  of  the  lift  lock  ;  all  the  materials  from  which  must  be  taken  out  into  Lake 
Ontario  in  scows,  and  dumped  outside  the  line  of  six  fathoms  of  water. 

All  the  excavation  required  to  be  done  for  the  extension  or  retaining  walls,  above 
and  below  the  weir,  must  be  done  by  the  contractor  at  the  time  directed ;  and  the 
material,  from  both  the  east  and  west  sides,  must  be  hauled  and  placed  so  as  to  make  up 
and  increase  the  width  of  the  roadway  on  its  west  and  south-westerly  sides,  as  described 
for  the  excavation  from  the  weir  pit. 

In  estimating  the  excavation  of  the  weir  pit  and  the  retaining  walls,  a  slope  of  one 
to  one  will  be  allowed,  and  in  consideration  of  which  the  contractor  must  assume  the 
full  and  entire  responsibility  of  removing,  at  his  own  cost  and  expense,  any  slides  of  the 
side  material  that  may  take  place  duiing  the  progress  of  the  works. 

The  cost  of  handling,  hauling  and  depositing  of  the  material  at  the  places,  and  in 
the  manner  directed,  including  the  gi*ading  and  formation  of  roads,  forming  embank- 
ments, and  all  other  works  that  may  be  required,  as  well  as  any  material  which  it  may 
be  found  necessary  to  take  from  borrowing  pits  or  other  places  (within  a  distance  of  500 
feet)  and  placing  the  same  in  embankment,  must  all  be  embraced  in  the  price  tendered 
for  excavation. 

It  should  fuHher  be  fully  find  clearly  understood  that  all  the  dredging  done  for  the 
removal  of  the  dams  At  present  above  and  below  tho  weir  pit,  and  making  the  water- 
ways to  the  respective  depths  stated,  will  be  measured,  computed  and  paid  for  in  the 
solid.  For  this  purpose  accurate  levels  and  soundings  will  be  taken  over  the  whole  area 
to  be  dredged,  before  the  works  are  commenced,  with  refei-ence  to  a  fixed  and  permanent 
bench-mark,  and  from  these,  together  with  soundings  and  measurements  afterwards 
made,  the  quantities  of  dredging  done  will  be  estimated. 

All  the  stones  of  the  old  weir  which  have  to  be  removed  from  the  site  of  the  new- 
one,  will  be  measured  and  paid  for  as  ordinary  excavation,  and  such  portions  of  them  as 
may  be  suitable  can  be  used  for  backing  the  new  work. 
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Foundation  of  Weir — to  be  formed  of  pine  timber  12  inches  square,  laid  fi-om 
10  to  12  inches  apart,  in  ranges  corresponding  to  the  line 
of  the  breast  wall  and  sheet  piles.  The  entire  width  of  the  foundation  to  be  made  up  of 
two  and  three  lengths  of  timber  alternately,  that  is  to  say,  the  butt-joint  in  one  range  is 
to  be  immediately  under  the  centre  pier,  and  in  the  adjoining  range  the  butD-joint?^are  to 
be  under  the  middle  of  the  two  intermediate  piers. 

All  the  timbers  must  be  carefully  counterhewn  on  their  upper  and  lower  sides,  or 
sawn  to  the  proper  thickness,  and  laid  so  as  to  have  an  uniform  bearing  throughout  their 
entire  length,  and  present  a  fair  surface  fur  the  plank.  They  are  to  rest  on  subsills 
placed  under  the  side  walls  and  piers,  and  the  spaces  between  and  at  the  ends  of  them, 
as  well  as  around  the  subsills,  must  be  carefully  filled  v/ith  concrete,  prepared  as 
sabseqaently  described,  well  rammed  into  all  the  openings  and  made  to  a  full  fair  surface 
to  receive  the  floor  plank. 

In  case  of  any  inequalities  in  the  surface  of  the  bottom  or  site,  the  soft  parts- 
must  be  cut  into  level  benches  to  such  a  depth  and  extent  as  may  be  required,  otherwise 
the  whole  area  of  the  bottom  must  be  lowered  one  foot  or  more,  as  may  be  directed,  and 
a  stratum  of  concrete,  of  the  proper  depth,  laid  to  form  a  fair  bearing  surface  for  the 
floor  timbers. 

Trenches,  etc. — For  the  reception  of  sheet-piles,  trenches  are  to  be  excavated  at 
the  places  represented  on  the  plan,  that  is  to  say,  one  at  each  end 
of  the  weir  walls,  one  at  the  uppar  side  of  the  breast  wall,  and  at  such  other  place  or 
places  as  may  be  directed.  They  are  to  be  sunk  5  feet  below  the  bottom  of  the  foun- 
dation timbers,  and  made  2  feet  in  width  at  bottom  and  2J  feet  at  top.  One  side  of  each 
trench  must  be  cut  down  plumb,  and  as  smooth  as  possible,  so  as  to  afiford  aii  even 
bearing  to  the  piles  for  their  entire  depth ;  if  necessary,  the  piles  must  be  bedded  in 
cement  mortar  at  the  time  they  are  piit  in  place.  After  the  piles  are  in  position  the 
trenches  must  be  well  filled  with  concrete,  to  the  height  of  the  adjoining  ground. 

In  rear  of  the  side  walls  of  the  weir,  puddle  beds,  5  feet  in  width,  are  to  be 
extended  out  opposite  the  breast  wall  to  the  old  or  solid  bank,  and  carried  up  to  one  foot 
over  the  water  surface  of  the  upper  level. 

Puddle.— At  all  places  where  puddle  is  herein  stated,  or  may  be  subsequently 

directed,  to  be  used  in  the  work,  it  must  |be  made  of  the  best  description 

of  material  that  can  be  obtained  in  tho  vicinity,  laid  on  in  layers  not  exceeding  8  inches 

in  thickness,  each  of  which  must  be  watered,   properly  cut  transversely  and  longitu- 

dio^ly,  well  trodden  and  pounded,  and  everything  done  to  render  it  impervious  to  water. 

Sheet  Piles, — to  consist  of  3-inch  pine  plank,  placed  vertically,  and  generally  6  feet 
long ;  they  are  to  be  jointed  with  a  plane,  and  have  the  edge  of  each 
plank  chamfered  on  the  side  next  the  trench.  When  in  position  they  are  to  be  fastened 
to  the  foundation  timbers  with  two  7-inch  spikes  through  the  top  of  each  plank.  The 
coarse  in  line  with  the  upper  side  of  the  breast  wall  must  extend  at  least  three  feet 
beyond  the  rear  line  of  the  counterforts  on  the  east  and  west  sides,  and  be  continued 
outwards  to  the  bank,  up  to  high-water  mark.  All  the  other  courses  must  extend  out 
folly  to  the  rear  line  of  the  respective  walls. 

Flooring. — The  bottom  and  entire  spaces  to  be  occupied  by  the  side  walls,  breast 

wall  and  piers  of  the  weir  are  to  be  covered  with  a  course  of  3  inch 

pine  flooring,    all  the  planks  of  which  must  be  carefully  jointed  with  a  plane,  and  when 

being  laid  must  be  driven  up  by  means  of  dogs  and  wedges  to  close  joints,  and  fastened 
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to  the  foundation  timbers  with  white  oak  or  rock  elm  treenails,  9  inches  long  and  IJ 
inches  diameter,  two  at  each  end  of  a  plank  and  one  at  every  crossing  of  a  timber,  on 
alternate  sides.     Every  three  feet  in  width  of  plank  to  break  joint  at  least  four  feet 

On  the  lower  side  of  the  breast  wall,  between  the  piers  and  between  the  side  walls 
and  piers,  the  lower  floor  must  be  dubbed  to  an  uniform  surface,  and  a  second  floor  of 
2-incb  pine  plank  laid  so  as  to  break  joint  over  the  planks  underneath,  and  be  fastened 
with  7-inch  pressed  spikes. 

Masonry. — The  walls  of  the  weir  are  to  be  commenced  on  the  top  of  the  first  oonrse 
of  plank,  or  22  feet  below  the  level  of  the  coping  of  the  new  lock. 
They  are  to  be  placed  iu  the  position,  and  be  of  the  respective  dimensions,  herein  stated, 
or  shown  on  the  )»lun  and  sectious.  They  must  be  built  throughout  of  gray  limestone,  of 
a  sound  and  durable  class,  free  from  seams  and  other  defects,  in  courses  which  may  vary 
from  1(1  to  24  inches,  and  laid,  in  all  eases,  on  their  natural  beds,  in  properly  prepared 
hydraulic  cement  mortar.  The  faces  of  the  walls  are,  for  the  most  part,  to  be  of  "  rock 
work,"  but  the  face  stones  forming  the  upper  side  of  the  breast  wall  and  sluice-ways 
must  be  dressed  fair  and  smooth. 

Side  Walls — to  be  9 J  feet  thick  at  bottom,  from  the  south  or  upper  end  to  4  feel 

below   the   lower   face-line   of  tho   breaab   wall,  thence   they  are  to 

diminish  to  6  feet  at  the  north  end.     The  face  to  have  a  batter  of  one  in  twenty-four, 

and  the  back  to  be  carried  up  plumb  to  within  four  feet  of  the  top,  then  batter  to  the 

rear  line  of  the  coping. 

The  face  stones  must  be  at  least  20  and  30  inches  depth  of  bed  in  the  alternate 
courses,  and  have  not  loss  than  two  feet  length  of  face.  In  every  coui-se  there  are  to 
be  headeis  of  at  least  20  inches  length  of  face  and  4  feet  depth  of  bed,  placed  not  more 
tlian  10  feet  from  centre  to  centre.  The  upper  and  lower  beds  of  both  "  headers  and 
stretchei-s  "  must  be  dressed  parallel  for  at  least  two- thirds  the  depth  of  the  bed,  and  the 
end  kept  full  foi  at  least  9  inches  back  from  the  face ;  the  face  may  be  left  rough,  but  no 
projection  on  it  can  be  allowed  to  exceed  two  inches.  Tho  dressing  to  be  such  that  the 
horiz>ntdl  and  vertical  joints  between  the  stones,  when  in  place,  shall  not  exceed  tbi-ee- 
eighths  (|)  of  an  inch.  Checks  for  stop  logs  are  to  be  cut  in  the  faces  cf  the  piers  and 
side  walls,  both  above  and  below  the  breast  wall,  in  the  position  shown  on  the  plan  and 
in  the  manner  subsequently  described., 

Beeast  Wall — To  be  13  feet  thick  at  bottom,  4  feet  at  top,  and  19J  feet  high  ;  to 
be  built  of  stone  2  and  3  feet  depth  of  bed  in  the  alternate 
coursf.s,  with  headei*s  in  each  course  4  J  feet  deep  and  not  more  than  9  feet  apart. 
All  of  them  must  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed 
one  fourth  (J)  of  an  inch.  The  wall  is  to  be  carried  up  and  bonded  into  the  piors 
and  side  walls,  tho  coui*ses  of  all  of  which  most  either  be'of  a  like  height  or  be  checked 
for  that  pur])Ose. 

The  upper  side  of  this  wall,  in  the  different  bays  between  the  piers  and  between 
them  and  the  side  walls,  must  be  dressed  and  carried  up  plumb,  from  an  offset  on  the  sill 
coui-se,  and  have  checks  or  i-ecesses  formed  in  it  to  receive  the  plank  packing  for  the 
frame-work  of  the  sluices  ;  the  lower  side  to  be  "rock-faced"  work,  laid  to  a  batter  of 
about  5  inches  to  the  foot  rise. 

In  the  breast  wall  there  are  to  be,  as  before  stated,  12  sluice-ways — three  in  each 
bay — each  of  them  4  feet  wide  and  4  feet  high ;  the  top,  bottom  and  sides  of  which  are  'tf> 
be  dressed  smooth* 
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The  8i]l8  for  them  mast,  throaghoiit,  be  2  feet  in  depth  of  coarse,  and  in  each  case 
the  stones  must  be  6  feet  in  length,  and  of  such  a  ividth  as  to  make  up  the  full  thickness 
of  the  wail  in  five  pieces.  They  must  all  be  of  the  full  dimensions,  and  be  dressed  so  as 
to  laj  to  one-fourth  (J)  of  an  inch  joints,  both  horizontally  and  vertically,  for  their  full 
length  and  depth  and  for  the  entire  thickness  of  the  wall,  and  the  upper  sides  of  all  of 
them  must  be  di-essed  to  a  fair  smooth  surface. 

In  the  upper  edges  of  all  of  the  upper  sills,  checks  for  the  sluice-gates  are  to  be 
eat  oat,  5  inches  deep  at  7  inches  back  from  the  face,  and  9  inches  deep  at  the  face- 
line. 

The  piers  between  the  sluice-ways,  in  all  the  four  divisions  of  the  water-way,  are 
to  be  two  feet  in  width,  and  must  be  made  up  of  stones  the  full  thickness  and  of  such  a 
depth  of  course  as  to  make  up  the  full  height  (•$  feet)  in,  at  most,  three  courses.  They 
mnat  be  neatly  dressed  on  both  faces,  and,  when  laid,  be  bonded  over  and  with  each  other 
at  least  one  foot. 

The  lintels  must  be  at  least  20  inches  depth  of  course,  6  feet  in  length  and  of  such  a 
width  as  to  make  up  the  whole  thickness  of  the  wall  in  four  pieces.  All  of  them  must 
be  of  the  full  dimensions  and  be  di*essed  so  as  to  hiy  to  one-fourth  {{)  of  an  inch  joints, 
both  horizontally  and  vertically,  and  the  lower  sides  of  all  of  them  must  be  dressed  to  a 
fair  smooth  surface. 

The  faces  of  the  lintels  on  the  up-stream  side,  for  10  inches  from  their  lower  side, 
and  for  their  full  height  and  for  one  foot  at  both  ends  of  them,  are  to  Ix^  sunk  3J-  inches, 
and  the  ends  of  the  piers,  between  tlie  sluice-wuys,  as  well  as  those  adjoining  the  side 
and  division  walls,  are  to  stand  back  to  the  name  line.  The  rece.Hses  over  them  are  also 
to  be  formed  to  the  height  of  4  J  feet  above  the  upper  line  of  the  sluice-ways,  thus  forming 
rec(?8scs  of  the  depth  stated  (3^")  to  receive  the  plank  packing  for  the  frame-woik,  etc., 
of  the  sluice-gates. 

The  centre  and  intermediate  piers,  or  the  division  piers,  are  to  extend  the  whole 
length  of  the  foundation  above  and  below  the  breast  wall.  They  are  to  be  5  feet  9^ 
inches  thick  at  bottom  and  batter  on  both  sides  at  the  rato  of  five-eighths  (|)  of  an  inch 
to  the  foot  rise  to  3J  feet  in  width  at  top.  From  the  upper  end  to  three  feet  below  the 
lower  line  of  the  breast  wall,  the  piers  are  to  bo  cartied  to  the  same  height  as  the  side 
walls,  and  the  lower  ends  of  them  to  be  made  to  a  batter  of  about  7  inchos  to  the  foot 
rise.  There  are  to  be  double  quoins  or  headei*s  in  the  alternate  coni*ses  at  both  Che  upper 
and  lower  ends  of  the  piers,  and  in  the  upper  half  of  them  there  must  be  double  heaaers 
in  every  course,  not  more  than  8  feot  apart,  between  which  the  wall  may  be  made  up  of 
two  widtlis  of  stone. 

In  the  face  of  the  side  walls  and  on  both  sides  of  the  division  piers,  checks  12  inches 
wide  and  2  feet  apart  are  to  be  cut  within  2§  feet  of  t'leir  extreme  upper  end,  for  the 
reception  of  stop  timbers  ;  they  are  to  be  made  3  inches  deep  at  the  top,  increasing  in 
depth  downwards  according  to  the  batter  of  the  res|)ective  walls,  so  that  when  the  stones 
are  in  position  the  backs  of  the  checks  shall  be  plumb. 

Below  the  breast  wall,  checks  for  stop  timbers  are  silso  to  be  cut  at  the  places 
indicated  on  the  plan  ;  they  are  to  be  12  inches  wide  and  2  feet  apart ;  those  in  the  side 
walls  will  be  7f  inches  deep  at  the  bottom,  and  run  out  to  the  line  of  the  wall  at  15^  feet 
over  the  floor ;  and  in  the  division  piers  they  will  be  8|  inches  deep  at  bottom  and  ter- 
minate at  the  height  of  14^  feet. 

In  the  lower  wings,  offsets  or  steps  are  to  be  made  in  the  different  courses,  from  a 
point  about  9  feet  below  the  lower  face  top  line  of  the  breast  wall,  as  represented 
on  the  plan. 
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CopjKO. — The  breast  wall  coping  must  be  at  least  18  inches  in  height  of  course^  and 
in  lengths  of  not  less  than  4  feet.  It  must  be  4  feet  wide  on  top,  increas- 
ing in  width  downward  to  the  batter  of  the  wall.  The  lower  beds  and  joints  of  each 
stone  must  be  kept  full  throughout ;  the  top  dressed  fair  and  so  as  to  have  a  declivity  of 
one  inch  toward  the  upstream  side.  The  different  stones  are  to  be  connected  with  dowels 
at  the  joints,  and  secured  with  bolts  to  the  course  underneath. 

The  coping  stones  of  the  division  piers  are  to  be  3J  feet  wide  on  top,  increasing 
according  to  the  batter  of  the  walls,  and  the  coping  of  the  side  walls  is  to  be  3  feet  wide 
on  top,  increasing  in  width  downward  to  the  face  batter  and  to  the  rear  frost  batter  ; 
they  must  all  be  at  least  15  inches  in  thickness,  have  fulfbeds  and  joints,  and  be  neatly 
boucharded  on  top. 

The  arrises  of  all  the  face  stones  in  both  the  upper  and  lower  sides  of  the  breast 
wall,  the  division-piers,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways,  must  all  be 
kept  good,  and  the  whole  dressed  in  such  a  manner  that  their  upper  and  lower  beds  shall 
be  parallel  for  at  least  three-fourths  of  their  width,  and  the  end  joints  squared  for  not 
less  than  12  inches  back  from  the  face,  and  so  dressed  that  when  laid  the  horizontal  and 
vertical  joints  shall  not  exceed,  as  previously  stated,  one-fourth  of  an  inch  thickness  of 
mortar. 

Backing — to  be  of  an  approved  class  of  large-sized,  well-shaped  stones,  not  less  than 
six  inches  in  thickness,  laid  on  their  broadest  beds  in  full  mortar,  and 
bonded  over  and  with  each  other  throughout  the  wall. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coan- 
terfort  of  masonry,  4  feet  thick  and  7  feet  in  length,  is  to  be  carried  up  in  connection 
with  each  of  the  side  walls  to  within  4  feet  of  the  top  of  the  coping. 

A  puddle  bed  three  feet  in  width  is  to  be  carried  up  in  rear  of  side  walls,  as  tlie 
works  progress,  to  the  full  height  of  the  upper  reach. 

Sluice  Gates — to  bo  arranged  to  work  vertically  by  means  of  lifting-screws ;  they 
are  to  be  wedge-shaped  on  their  bearing  surface  and  water-tight 
only  when  closed.  When  in  motion  the  gate  will  be  carried  on  six  friction  rollers, — 
three  on  each  side, — running  on  cast  iron  paths,  secured  to  the  packing  plank,  placed 
in  recesses  formed  in  the  masonry  for  that  purpose.  These  planks  are  to  be  of  white  oak, 
generally  2^  inches  thick,  fastened  to  the  masonry  and  further  secured  by  vertical  guide 
timbers,  fastened  to  the  ends  of  the  piers  and  wall  above  them  by  means  of  fox-tailed 
bolts  seven-eighths  (|)  of  an  inch  diameter,  let  6  inches  into  the  masonry,  or  by  bolts 
driven  into  pine  plugs,  fitted  into  holes  made  in  the  wall  for  their  reception. 

The  guide  timbers  are  to  be  of  white  oak,  9|  inches  by  7  inches,  dressed  with  a 
plane,  and  must  be  grooved  out  for  the  ends  of  the  guide  roller  shafts. 

The  path  plates  are  to  be  fastened  to  the  packing  plank  with  wood  screws  one-fourth 
of  an  inch  diameter,  the  holes  for  which  must  be  countersunk,  so  that  their  heads,  when 
in  place,  are  wholly  below  the  face  of  the  plat^. 

Gates — to  be  formed  of  white  oak  timber  scantling,  arranged  vertically,  the  middle 
pieces  to  bo  5  inches  by  7  inches,  and  the  outside  pieces  5|  inches  by  8^ 
inches,  all  of  which  must  be  planed  and  properly  jointed.  Into  the  outer  ^ge  of  ea^  of 
the  outside  timbers  three  cast  iron  cheek  plates  are  to  be  fitted  through  these  plates,  and 
the  gate  horizontal  rods  are  to  pass  and  form  journals  for  the  friction  rollers.  The  ends 
of  the  rods  are  each  to  be  turned  up  9  inches,  and  have  brass  ferrules  fitted  on  them,  the 
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rods  to  be  made  to  draw  and  hold  the  timbers  firmly  together,  the  ferrules  to  serye  for 
butting  pieces  to  both  the  rods  and  journals.  The  arrangement  and  manner  of  finishing 
the  ends  of  tbe  rods,  and  dimensions  of  the  different  parts  will  be  readily  understood  by 
the  working  drawings  which  will  be  furnished. 

The  gates  are  each  to  be  strengthened  by  two  bridging  trusses  of  cast  iroft,  the  ends 
of  which  are  to  rest  in  seats  prepared  in  cheek  plates  to  receive  them  ;  the  tension  rods 
are  to  be  1  inch  diameter  and  have  large,  flat,  square  heads  and  hexagon  nuts.  The 
bottom  flange  of  the  truss  to  stand  half  an  inch  clear  of  the  face  of  the  gate.  Each  of 
the  gates  to  be  opened  and  closed  by  means  of  a  lifting-screw  2^  inches  diameter,  made 
of  mild  steel,  attached  to  a  matrix  and  hand-wheel  worting  in  a  casting  placed  on  the 
bridge  timber  over  the  gates. 

The  coupling  rods,  eye  bolts  and  attachments,  both  to  the  gates  and  screws,  as  well 
as  the  forms  and  dimensions  of  each  part,  will  be  given  in  detail  on  the  working 
drawings. 

Bridge. — To  aflbrd  a  convenient  means  of  working  the  sluice-gates,  a  bridge  or 
platform  will  be  constructed  above  the  upper  line  of  the  breast  wall ;  it  will 
be  formed  of  stringers  of  pine  timber  covered  with  2  or  3-inch  pine  plank,  as  may  be 
directed.  The  stringers  are  to  be  8  x  12  inches,  except  the  range  under  the  middle  of 
the  platform^  which  is  to  be  6  x  12  inches  ;  the  two  ranges  next  the  breast  wall  are  to  be 
3  inches  apart  and  double,  with  distance  pieces  of  white  oak  6  inches  thick,  placed  6  feet 
apart,  between  them,  and  connected  with  screw-bolts  one  inch  and  a  quarter  diameter, 
which  are  to  have  large  cast  iron  washers  under  both  heads  and  nuts. 

The  bridge  stringers  are  to  be  dressed  and  the  upper  ones  chamfered  and  stop- 
chamfered  where  required.  The  wood-work  of  the  sluice-gates  must  also  be  planed,  and 
all  such  fittings  and  connections  made  as  may  be  necessary  to  execute  the  work  in  the 
best  and  most  substantial  manner. 

Rubble  Walls — In  continuation  of  the  weir  walls,  inibble  walls  of  masonry  laid 
in  cement  mortar,  are  to  be  built  as  represented  on  the  general 
plan.  Tbey  are  to  be  built  of  large-sized,  sound,  flat-bedded  and  well-shaped  stones, 
properly  bonded  over  and  with  each  other  throughout  the  walL  Those  on  the  front  sides 
are  to  have  their  faces  hammered  or  scabbled  to  lines  coiTesponding  to  the  positions  they 
are  to  occupy  in  the  work,  and  have  headers  3  J  feet  depth  of  bed  in  every  course,  not 
more  than  7  feet  apart. 

The  walls  are  to  be  3  feet  wide  on  top  and  have  a  batter  of  2  inches  or  more  to  the 
foot  on  the  front  side,  and  on  the  rear  side  increase  at  the  rate  of  4  inches  to  the  foot  for 
the  first  5  feet  from  the  top,  thence  downward  they  are  to  be  plumb.  The  coping  stones 
must  be  at  least  10  inches  thick,  three  feet  wide  at  top,  increasing  in  width  downwards 
to  the  batter  on  both  sides.     No  piece  to  be  less  than  tluee  feet  in  length. 

In  rear  of  the  walls  (if  so  directed)  a  space  of  15  inches  in  width  is  to  be  made  up 
for  such  a  height  as  may  be  requested,  with  small  stones,  quarry  waste,  or  gravel,  weU 
rammed. 

Where  the  lower  extension  walls  connect  with  the  wing  walls  of  the  weir,  the  face 
line  of  the  varying  or  winding  batter  is  to  terminate  within  a  distance  of  30  feet  from 
the  end  of  the  weir.  The  wall  on  the  west  side  is  to  be  extended  until  it  intersects  what 
was  the  side  wall  of  the  old  structure,  and  the  extension  wall  on  the  east  side  is  to  be 
carried  as  far  into  the  lower  dam  as  circumstances  will  permit.  In  both  cases  the  seats 
for  the  walls  must  be  sunk  to  such  a  depth  as  may  be  necessary  to  reach  as  good  and  firm 
a  foundation  as  can  be  obtained. 
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In  the  evf  nt  of  longitudinal  bearing  timbers  being  required  for  a  foundation^  or 
even  bearing  piles,  they  must  be  provided,  and  the  work  done  by  the  contractor  at  the 
rates  stated  in  the  tender. 

The  extension  wall  od  the  east  side  above  the  weir  will  be  of  a  like  class  of  work  to 
that  above  described,  except  that  the  face  batter  will  be  one  in  twelve  and  the  width  at 
bottom  increased,  and  such  an  offset  made  about  half  the  height  as  will  make  the  vertical 
sectional  area  of  both  walls  alike  at  the  same  height. 

Above  the  weir  and  on  the  line  represented  on  the  general  plan,  a  road-way  bridge 
is  to  be  constructed,  the  abutments  of  which  are  to  be  of  coursed  masonry  of  a  like  class 
as  that  desciibed  for  the  side  walls  cff  the  weir.  The  fcmndations  for  them  are  to  be  sunk 
from  13  to  15  feet  below  the  water  line,  and,  if  necessary,  must  be  prepared  as  provided 
for  the  walls  below  the  weir.  The  bridge  seats  are  to  be  1 8  feet  in  length,  15  inches 
wide  and  16|^  inches  deep  at  centre,  and  14  inches  at  the  sides  below  the  level  of  the 
lock  walls. 

The  coping  stone  of  the  abutments  must  be  properly  dressed  for  the  position  it  is  to 
occupy. 

For  the»  purpose  of  caiTving  the  bridge,  five  ranges  of  piles  are  to  be  driven,  four  in 
each  range,  as  shown  on  plan.  The  piles  must  be  of  white  oak  timber  12  inches  diameter 
at  the  small  end,  and  be  satisfactorily  driven  [to  the  depth  required  by  the  nature  of  the 
material  at  the  place  where  they  are  situated. 

Tenons,  4  inches  by  10  inches  and  7  inches  long,  are  to  be  worked  on  the  top  of  the 
piles,  and  cap  pieces  of  white  oak,  12  inches  by  14  inches,  are  to  be  mortised  and  put  on 
to  them,  and  fastened  by  white  oak  draw-pins,  having  a  draw  of  one-eighth  of  au  inch. 
The  top  of  the  cap  to  be  on  the  same  level  as  the  bottom  of  the  bridge  seats  in  the 
Abutments. 


The  bridge  is  to  be  1 8  feet  wide,  and  carried  by  three  ranges  of  double  stringer 
the  outer  ranges  to  be  of  10  by  10-inch  timbers,  and  the  centre  range  10  by  12-inch 
timbers — the  timbers  in  each  range  to  be  spaced  5  inches  apart.  In  the  centi-e  of  each 
space  a  transverse  beam,  10  by  C  inches,  and  about  26  feet  long,  is  to  be  Iwlted  to  the 
under  side  of  the  truss  beams  by  tie  bolts  1^  inches  diameter,  and  spacing  blocks  of 
white  oak,  10  by  6  by  6  inches,  must  be  checked  into  and  between  tbe  truss  timbers,  and 
large  cast  iron  washers  are  to  be  put  under  the  heads  and  nuts.  The  truss  timbers  are 
also  to  be  fastened  to  the  cap  timber  of  the  piers  with  bolts  having  large  washers  under 
thtrir  heads  and  nuts.  To  carry  the  floor  plank,  four  ranges  of  longitudinal  pine  joists 
are  to  be  secui-ed  to  the  transverse  timbers  and  cap  pieces  with  five-eighths  {-|)  innh  »»oltR. 
Bridging  pieces  of  plank,  8  inches  by  2  inches,  are  to  be  securely  spiked  between  the  joists 
and  truss  timbers.  The  tops  of  the  joists  and  lower  timbers  are  to  be  placed  crowning  2 
inches  in  tbe  centre  of  the  briilge.  Guard  rails,  formf^d  of  posts  and  rails  6  by  6  inches, 
neatly  dressed  and  stop-chamfered,  are  to  be  put  on  both  sides  of  the  structure.  The  posts 
to  be  fastened  on  the  outside  faces  of  the  truss  beams  with  wood  screws  10  inches  long 
and  half  an  inch  diameter,  having  neat  cast  iron  washei-s  under  their  heads ;  the  rails  to 
be  mortised  on  to  the  posts  and  fastened  with  half-inch  draw  pins.  Six- inch  battens  to  be 
let  half  an  inch  into  the  posts  and  fastened  to  them  with  wood  screws. 

Tlie  rails  to  have  stay-braces  of  wrought  iron,  IJ  inches  diameter,  attached  to  the 
transverse  timbei-s  and  caps  by  wood-screws  five-eighths  (|)  of  an  inch  diameter  and  five 
inches  long.  The  floor  to  be  formed  of  two  coui-ses  of  ]>1ank,  the  lower  one  of  which  is  to 
be  of  pine  2^  inches  thick,  19   feet  long  and  in  widths  of  not   more  than  eight  inches  ; 
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[  three  inches  apart  and  spiked  to  the  joists  and  lower  timbers  of  the  outside  tmss 
with  six-inch  pressed  spikes.  The  upper  covering  to  be  of  2-inch  oak  plank,  in  widths  of 
•eren  inches,  fastened  to  the  lower  course  with  five-inch  spikes. 

The  plank  to  break  joint  every  fourth  course  not  less  than  three  feet.  All  the  plank 
must  be  laid  or  dubbed  to  a  fair  surface  to  allow  the  water  to  pass  off  freely. 

Painting. — All  the  wrought  and  cast  iron  work  connected  with  the  bridges  that  is 
exposed  to  the  direct  action  of  the  atmosphere,  (lifting-screws  excepted) 
most  receive  one  coat  of  red  oxide  paint  befoi*e  it  is  fitted  up,  and  the  woodvrork  a  prim- 
inf;^  coat  of  white  lead  and  linseed  oil.  When  the  roadway  bridge  works,  as  well  as  those 
in  the  bridge  over  the  weir,  are  in  place,  the  whole  (floora  excepted)  must  receive  two  lull 
coats  of  the  best  white  lead  and  linseed  oil  paint,  in  such  colors  as  may  be  directed  ; 
fofficient  time  must  be  given  for  each  coat  of  paint  to  harden  properly  before  the  second 
or  third  coat  is  put  on. 

OoNCBETE — whei-e  used  in  the  work  must  consist  of  an   approved  quality  of  stone, 
broken  to  cubes    of    1^  inches,  thoroughly    mixed  with    fresh  hydraulic 
cement  and  clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  of  tho  masonry  of  the  weir,  bridge  abutments  amd  extension 
walls  below  the  weir,  must  be  laid  in  mortar,  made  of  the  best  hydraulic 
•ement,  mixed  with  clean,  large-grained,  sharp  sand,  generally  in  the  proportion  of  two 
of  sand  to  one  of  cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  Canadian  manufacture  of  the  best  approved  quality,  fresh 
from  the  manufactory,  and,  until  used,  must  be  protected  from  the  influence  of  the 
weather,  in  suitable  buildings  provided  by  the  contractor.  Mortar  to  be  made  only  in 
such  quantities  as  required  for  immediate  use,  and  it  must  be  prepared  under  the  direc- 
tion and  to  the  satisfaction  of  the  officer  in  charge.  Grout  shull  be  made  either  by  add- 
ing a  sufficient  quantity  of  water  to  well-tempered  rich  mortar,  or  by  using  about  IJ  of 
clean,  sharp  sand  to  one  of  cement,  and  then  using  as  much  water  as  may  be  required  to 
make  the  ^hole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

"When  the  works  are  in  progress  tho  walls  must  be  kept  free  from  all  improper 
materials,  and  both*the  face  stone  and  backing  must  h^  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

Order  op  Building. — The  walls  are  to  be  carried  up  in  such  a  manner   as   not  to 
have  more  than  two  unfinished  coursf»s  at  one  time,  and  so 
that  the  wall  on  one  side  shall  not  be  carried  up  more  than  one  course  higher   than  the 
wall  on  the  other  side. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  must  be 
properly  grouted  up  before  another  course  in  commenced. 

Suitable  derricks,  or  other  approved  machinery  for  handling  and  laying  the  stone, 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  dia- 
tarhing  the  stones  after  chey  are  laid. 
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Tho  bulk  sum  tendered  for  unwatering  the  works  roust  embrace  the  cost  of 
Tnaintaining  the  present  dams,  and  any  alterations  that  may  be  required  to  them 
either  in  the  way  of  raising  or  strengthening  them,  or  making  them  more  secure,  or 
for  any  other  purpose  necessary  to  keep  out  the  water  of  Lake  Ontario  or  the  present 
<;anal,  and  to  guard  against  leakage  from  either  of  these  sources  or  from  springs  or  surface 
drainage ;  also  the  cost  and  expense  of  providing  and  fitting  up  of  such  puoips  and 
•machinery  as  may  be  required  for  that  purpose,  together  with  all  pumping,  baling, 
removing  ice  and  snow,  and  every  contingency  directly  or  indii^ectly  connected  with 
unwatering  the  weir  and  other  portions  of  the  works  during  the  progress  of  the  operations, 
and  up  to  the  completion  of  the  whole  undertaking. 

After  the  weir  has  been  completed,  the  contractor,  before  interfeiing  with  the 
present  roadway,  must  provide  another  convenient  means  for  the  public  travel  to  pas8,by 
the  construction  of  a  temporary  bridge  over  the  weir  before  the  removal  of  the  upper  dam 
is  commenced  or  the  works  connected  with  the  permanent  road  bridge  are  proceeded  with, 
other  than  providing  the  necessary  materials  for  the  works. 

This  temporary  bridge  may  be  rough,  hut  it  must  be  strong,  have  suitable  approaches 
at  both  ends,  and  have  a  strong  hand-railing  on  both  sides  of  it  and  for  such  a  distance 
beyond  it  as  may  be  considered  necessary,  and  be  in  all  respects  satisfactorily  arranged 
and  adapted  to  safely  accommodate  the  public  travel. 

It  is  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  bo 
held  strictly  and  legally  liable  and  responsible  for  keeping  this  crossing  in  such  a  condition 
that  it  can  be  safely  used  during  the  whole  time  that  the  new  biidge  works  are  in  progress, 
and  that  he  will  remove  the  temporary  works  when  required  ;  the  whole  to  be  done  for 
the  bulk  sum  stated  in  the  tender  for  that  piirpose. 

In  all  matters  connected  with  the  prosecution  of  the  work,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  caiTying 
on  the  operations  connected  with  the  works,  the  contractor  must  be  governed  by  the 
canal  regulations  and  the  interpretations  put  on  them  by  the  officer  upon  whom  that  duty 
devolves  ;  he  must,  further,  use  every  precaution  to  guard  against  interrupting,  impeding 
or  interfering  with  the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all 
damage,  loss  or  detention  that  any  vessel,  when  passing  through  the  canal,  may  sustain 
from  any  of  his  acts,  whether  such  result  from  a  desire  to  prosecute  the  works,  inattention 
or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Railways  and. Canals,  and  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be 
required  to  complete  the  design  may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction ;   but  detailed 

drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality  and  for  all 

such  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  \mderstanding  of 

the  design  will  be  furnished  as  the  works  proceed. 

If  any  alteration  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed,  by  an  authorized  officer,  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 
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Materiaxs,  Sbrvice  Ground,  &c. — The  contractor  must  provide,   at  his  owu  cost 

and  expense,  all  the  service  ground  that  maj 
be  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  what, 
soever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  ;  furnish 
all  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  required  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with^the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  .not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
money  to  the  amount  of  five  per  ce^nt,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  names  of  two  responsible  and  solvent  persons, 
residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of  these  condi- 
tions, as  well  as  for  the  due  peiformance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  whose  "  Tender  "  has 
been  ^accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  a 
manner  as  to  fully  satisfy  the  Department  of  Railways  and  Canals  that  the  whole  of  ihe 
works  described  in  the  foregoing  specification  and  embraced  in  the  contract  can  be  fully 
completed  on  or  before  the  20th  day  of  April,  1880. 

JOHN  PAGE, 
Chief  Engineer  of  Public  Work; 
Ottawa,  20tb  September,  1879. 
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APPENDIX  No.  a 


WELLAND  CANAL 


SPECIFICATION  of  the  Work  to  he  drnie  on  SECTION  No.  TWO  of 

ihe  Enlargement. 


This  section  is  about  2,700  feet  In  length,  and  extends  from  a  little  beyond  the  road 
between  Port  Dalhousie  and  St.  Catharine j,  through  what  is  known  as  "  May's  Ravine," 
to  the  pond  above  the  outlet  of  the  present  canal. 

It  includes  the  formation  of  the  canal  and  banks  where  necessary  for  the  distance 
above  stated — the  excavation  of  lock  and  weir  pits,  cutting  raceways,  etc.,  etc. 

It  also  embraces  the  construction  of  two  lift  locks  (gates  excepted),  two  regulating 
weirs,  bridge  abutments,  and  such  other  structui-es  as  are  hereinafter  described,  or  the 
oontractor  may  be  called  upon  to  execute. 

The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan  exhibited 
— the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but  the 
Department  of  Railways  and  Canals  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line,  as  much  as  200  feet,  either  to  the  right  or  to  the  left  of  that 
represented,  and  of  altering  the  position  of  any  or  all  of  the  structures,  300  feet,  either 
upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  ihe  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
below  the  assumed  water  line  ;  side  slopes  to  be  two  horizontal  to  one  vertical,  in  clay  or 
earth  excavation ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  one-fourth  to  one. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top  and  four  feet  over  the  watar  suifacOf  increasing  where  the  ascent  is  made  to  the 
next  reach,  at  the  rate  of  about  1  in  15. 


Digitized  by  VjOOQIC 


29 

Cleabiko,  Grubbing,  Mucking,  etc. — From   the  space  to  be  occupied  by  tlie 

cana),  its  banks,  basins  and  side  ditches, 
ail  trees,  bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and 
brush  of  every  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any 
damage  to  the  adjacent  lands* 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the 
banks,  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the 
clearing,  grubbing,  and  removal  of  brush,  logs,  <fec.,  must  be  completed  to  the  satisfaction 
of  the  officer  in  charge,  befoi*e  the  woik  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  depth,  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  tha  bank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks  as 
ths  offic€r  in  charge  may  require  ;  and  in  all  cases,  when  making  up  a  bank,  care  must 
be  taken  to  place  the  best,  most  solid,  and  water-tight  earth  in  that  part  of  the  bank 
adjoining  the  canal,  and  to  place  all  coarse  materials,  or  such  as  are  permeable  to  water, 
in  the  outer  extremity  of  the  banks,  or  if  required,  to  remove  them  altogether  beyond  the 
limits  of  the  same. 

Th3  material  excavated  from  the  different  reaches,  water-courses,  raceways,  lock 
and  weir-pit«,  when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required 
to  make  up  either  the  banks  of  the  canal,  or  the  basins,  or  embankments  behind  the 
locks  and  weira,  within  a  distance  of  1,000  Jeet;  tJie  cost  of  whicJi  must  he  embraced  in  tits 
price  tendered  for  excavation.  The  contractor  in  proceeding  with  the  work  must 
invariably  be  guided  by  the  levels  given  an^  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankment,  are,  as  already  stated,  to  be  two 
horizontal  to  one  vertical,  made  uniform,  and  trimmed  neatly,  and  so  as  to  present  a  fair 
outline  con-esponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  eartli  for  the  purpose  of  making  up  an  embankment,  the  borrowing 
pits  will  generally  be  at  a  place  which  is  to  form  part  of  basin  ;  but  when  a  bonowing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either  in 
the  form  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
carrying  off  surface  water  or  other  drainage,  on  any  pait  or  the  whole  of  a  section,  the 
work  is  to  be  done  by  the  contractor,  and  the  material  excavated  must  be  hauled  and 
used  to  make  up  the  bonks  of  the  canal  or  basins,  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position 
as  required,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry  of  a  substantial  class,  laid  in 
hydraulic  cement  mortar,  or  of  cribwork,  filled  with  stone,  as  may  be  hereafter 
determined. 

WTien  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either 
separate*  openings  through  a  bank,  or  a  large  one  divided  by  piers  of  coursed  masonry, 
built  of  large,  flat-bedded  stones,  and  carried  to  a  like  height  as  the  abutments,  so  as  to 
form  a  bearing  for  the  bridge  stringers. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  thit  height,  for  th?  width  of  the  towing  path,  together  with  such  a  space  for  ditchee  as 
jnay  be  required. 
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Whei-e  it  may  be  necessary  to  spoil  material  remOTed  from  a  cut,  the  foot  of  the  spoil 
bank  slopes  must  be  at  least  20  feet  back  from  the  edge  of  the  cut,  and  their  upper 
surface  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basins,  or  embankmonts  in 
rear  of  the  locks  and  weirs,  or  wheresoever  a  water-tight  hank  is  required,  the  material 
must  be  hauled  on  to  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not 
exceeding  one  foot  in  depth  at  a  time;  and  if  the  work  be  done  at  a  dry  season  of  the 
year,  water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

Puddle  Beds, — When  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 
up  at  the  same  time  as  the  banks  are  formed.  They  must  be  made 
of  the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  Ticinity, 
laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  arid  longitudinally,  well  trodden  and  pounded,  and  everything 
done  that  may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognised,  nam^y : 
"  earth  and  rock  /'  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings  or 
borrowing  pits,  except  absolutely  connected  "  quarry  rock  "  and  boulders  containing  more 
than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,ilbrming  embankments,  gi*ading  towing  path, 
and  completing  everything  connected  with  the  excavation  of  the  section,  in  a  workman- 
like and  satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But,  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been 
completed  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Locks. — ^The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins,  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  reach.     They  are 
to  be  constructed  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement  mortar, 
and  placed  on  foundations  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
by  the  officer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular,  and  a  space  of  one  foot 
left  in  the  rear  of  the  walls  for  concrete ;  and  in  clay-cutting  such  slopes  are  to  be  formed 
as  may  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
give  a  fair  and  uniform  bearing  to  the  foundation  timbers  or  base  of  the  walls. 

The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  uaed 
for  the  purpose  of  making-up  the  banks,  hauled  and  placed  in  like  manner  as  described 
for  that  taken  from  the  reaches  and  other  portions  of  the  work. 
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If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level  at  the  place 
where  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it,  without  an  artificial 
foundation ;  but  if  the  rock  be  unsound — the  fissures  in  it  numerous — the  strata  thin  or 
irregnlar,a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  is  of  earth  or  clay. 

Foundation  Timbers — to  be  of  pine  timber,  12  inches  square,  of  the  full  length,  to 

reach  across  the  chamber;  and  space  to  be  occupied   by  the 

walls  on  both  aides ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 

one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  cham^r  ta 

18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the 
ipper  mitre  still,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
their  entire  length  on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  description  of  puddle,  well  cut  and  rammed ;  and  their  tops  must  be  dubbed  to  an 
unifofoi  surface  to  aflbrd  a  fair  bearing  for  the  planking.  The  timbers,  before  being 
laid,  must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
trranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle. 

Mitre  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  12  inches 
square,  and  of  a  length  to  reach  from  rear  to  rear  of  the 
walk,  all  of  which  must  be  counterhewn,  and  well  jointed  with  a  plane,  so  as  to  make 
water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wrought  iron  screw-bolts  (I  J  inches  in  diameter,)  passing  horizontally  through  the 
platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fec. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely :  One  at  the  upper  side, 
Another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  6  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  ciit  plumb  and  smooth,  so  as  to  afford 
in  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed^ 
he  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 
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The  puddle  must  in  all  cases  be  made  of  the  best  materials  for  that  purpose  whioh 
<xtsi  be  obtained  in  that  vicinity  ;  cut,  mixed,  prepared,  and  laid  as  directed  by  the  officer 
in  charge. 

Sheet  Piles — To  be  of  4 -inch  pine  plank,  placed  close   vertically,  generally,  C  feet 
long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.     When  placed  they  are  to  be  fastened  to  ih« 
platform  timber  with  8-inch  pressed  spikes,  two  through,  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness,  ia 
to  extend  over  the  whole  area  of  the  foundation ;  and  the  second  course, 
2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of 
the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven 
up  with  wedges  to  water-tight  joints ;  every  three  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  miuit,  in  all  cases,  break 
joints  both  lengthwise  and  transversely  with  tbe  one  underneath. 

The  lower  course  to  be  fa«*tened  with  white  oak  treenails,  9  inches  long  and  1 J  inch 
in  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber;  it  must  be  dubbed  to  an  u.iiform  surface  before  the  second  course  is  laid — th« 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

MiTBE  Sills-— to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  are  to  be  fi-amed,  mortised,  tenonnod,  and 
secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  si]ls,to  receive  the  ends 
of  the  nrst  coursj  of  planking. 

Before   they   are   put   together,  all  the  mortises,   tenons,  and  joints  must  be  well 
coated  with  while  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canva 
well  saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform^  into 
which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3J  inches 
wide,  and  five-eighths  (f)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
btrength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (Lj-in.) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above 
described — laid  in  a  full  bed  of  mortar,and  secured  to  the  rock  with  fox  and  key-bolts,  and 
at  the  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into  the 
rock. 

Stop-water. — "Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  tipper 

and  lower  sides  of  the  mitre  sill,  platform  checks  ard  to  be  cut  into  the 

rock,  4  inches  or  more  in  depth,  and  12  inches  wide,  extending  across-  the  whole    width 

of  the  foundation,  into  each  of    which  must  be  fitted   a  timber,  12    inches   wide,  and  of 

sufficient  height  to  foim  a  close  joint  with  the  outer  timbers  of  the  platform. 
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Bc'bre  a  stop- water  is  placed  in  its  berth,  a  piece  of  duck  or  canva*?,  well  saturated 
with  white  leail,  must  be  laid  in  for  tlie  full  lerii^th  anil  width  of  the  check  ;  the  up|>er 
timber  nuistalso  he  embe«lded  iu  white  \etu\,  and  the  whole  secured  to  the  rock  with  fox 
and  key-bolts,  1|  iuches  diameter,  placed  not  more  than  10  feet  apart. 

Stop- water?  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  whei-e  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  that  occupied  by  the  platforms,  there  are  to  be 
timbers  12  inches  square,  laid  6  inches  apart ;  :\lso  for  adistince  of  12  feet  below  the  lower 
aide  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

Tliese  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  Uy  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  leatt  9  iuches  into  the  rock. 

The  spaces  lietwcen  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  duhUttd  to  a  fair  surface  for  the  planking. 

^vbere  it  is  necessary  to  lay  timber  in  (he  chamber  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  1 2  iuches  apart,  and  the  spaces  between  them  filled  with  conci*cte. 

3lAS02iUY. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  side  walls  cirried  up 
to  2  feet  over  the  surface  water  level  of  the  upper  reach  with  which 
they  ai-e  connected.  The  chartfl)er  walls  are  to  be  10  feet  wide  at  bottom,  with  counter- 
forts in  rear,  G  fer t  long,  in  Uue  of  wall,  and  3  feet  projection,  plac-d  nv.t  more  than  12 
feet  apart;  the  recesses  are  to  be  2  feet  8  inches  deep  at  top,  and  the  walls  11  fo.t  Ar^d) 
u  bottom. 

The  fjxce  of  the  chamber  and  winj^s  are,  throughout,  to  have  a  batter  of  one  in  twenty- 
four ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
a  distau'je  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed . 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  nlnmb  to  within  5  feet 
of  the  top  ;  thence  batter  to  the  rear  line  of  the  coping  ;  and  tlie  counterforts  will  termi- 
nate with  til  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  tho  locks  must  be  built  of  approved,  sound,  and  durable  stones  ; 
those  which  form  the  face  work  must  be  fro.^  from  dry«,  seams,  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  exLiting  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height— the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  ciminish  u|)wards,iu  regular  succession  xo  the  coui*8e 
niider  the  coping;  but  when  a  coui-se  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height). 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  di*essed  and  laid 
so  that  tho  beds  and  end  joints  shall  not  exceed  ^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coui-sed,  bqucharded  work  (coping  excepted,)  laid  so  that  the  beds  and  end 
joints  sh^ll  not  exceed  |  of  an  inch. 
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Cut  Stone — to  he  neatly  dressed  and   boiicliarded  ;  made  square,  bevelled,  or  otlier- 
wise  suited  to   the  positions  they  are  to  occupy  in    the  woi-k.       Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  jiarHlIel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  de[th  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeiling  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  whII,  and  not  less  than  2  and  3  (eet  depth  of  bed  on  (he  alternate  couises. 
In  each  course  must  le  headei-s  of  at  legist  2  feet  length  of  face,  and  4^  feet  depth  of 
bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headei-s  in 
each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course 
immedLitely  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  neater  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  s.one,  is  also  properly 
formed  throughout. 

"When  the  face-stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  le  at  least  I J  limes  their  height,  and  the  headers  2J  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  f  the  length  of  its 
face. 

Hollow  Quoins, — to  V»e  alternately  headers  and  stretchei-s,  the  former  at  least  4| 
feet  face,  and  5|  feet  depth  of  lietf;  the  latter  5  J  feet  face  and  4^ 
feet  bed.  The  headers  are  to  bo  checked  so  as  to  '>on(J  at  least  one  foot  over  tho  face 
stones  of  the  receas.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  batter  of  the  wall  ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radius  of  6  inches,  from  which  the  heel  is  to  run  off  obliquely  to 
the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer, 
after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Rkcess  Quoins — to  be  also  4J  by  6i  feet,  and   5J  by  4.J  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled  as  sbewn  on  plan  ;  the  headei-s  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  th«  recess. 

Chain  Wells  and  Man-Holes. — There  ai-e  to  be  eight  chain-wells  in  the  po-sitions 

indicated  on  the  plan  ;  each  well  will  be  2  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  becured  near  the  upper  inner  angles  of  the  mnn-holes.  The  face  stones  of  the 
wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls  of 
the  recess,  and  are  to  bo  properly  bonded  over  and  with  each  other  at  the  angles. 

CouBBED  Work, — For  the  face  of  the  chamber  wall,  may  be  9  inches  high  and 
upwards;  butacours?  once  commenced  must  be  continued  the  same 
hdight  throughout,  and  in  no  case  will  more  than  two  courees  be  allowed  to  make  up  tho 
hsight  of  ono  couise  of  cut  stone.  They  must  be  at  least  20  and  30  inches 
d3pth  of  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  ^ace  in  line 
of  wall.  In  every  coui-se  there  are  to  be  headei-s  of  at  leant  20  inches  length  of  face,  and 
4  feet  depth  of  l)ed  placed  not  more  than  1 2  feet  from  centre  to  centre. 
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In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
arrises  kept  good.  The  iipi>er  and  lower  lieds  must  l»e  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  lejist  9  inche.s  bick  fi-om  th«  f  ice.  The  whole 
to  be  dressed  80  that  the  hoiizontal  and  vertical  juiut;i  of  the  stone,  when  in  place,  shall 
not  exceed  J  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  not  less  than  6  inches  in  thick- 
ness, and  4  feet  ai-ea  of  bed,  laid  level  in  full  mo;  tir  Vi<jds,  and  properly 
bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equaU  or  exceeds  12  inches, 
two  thicknesses  of  backing  may  be  used,'provided  their  joint  depth  does  not  exceed  that 
of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  coui-se  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  ai  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  oue-fourth  the  atea  of  the  stone,  it  must 
be  still  fm-ther  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical  juints 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  ibr  the  next  coui-se. 

Tlie  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
agiinst  a  face  heiider  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones— of  the  ohambar  recesses  and  wing  walls, .  ai'e  to  be  4  feet  wide  oil 

0   top,  increasi  g  in  width  downwards  to  the  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

of  Wall. 

Coping  of  a  like  h*^ight,  but  for  tho  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  ibr  the  chain-wells,  for  the  armugement  of  which,  as  well  iis  for  tlie  quoins,  a 
detailed  plan  will  be  fuiiiished. 

The  hollow  quoin  coping  must,  however,  be  at  least  Gi  feet  square  on  top  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full;  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  i-ounded  off  to  a  radius  of  3  inches.  The  whole  to 
he  hud  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1 J  inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face,  and  6  inches  from  the  top. 

Breast  Wall — will  be  canied  up  to  within  6  inches  of  the  bottom  of  the  upper 
r^ach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  7  feet 
wide  at  bottom,  3  feet  on  top,  built  of  coarse  rubble  masonry,  and  covered  with  suitable 
coping. 

When  locks  are  whoKy  or  in  part  in  rock  cutting  the  space  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed  and  pounded  and  carried  up 
nmultaneoosly  with  the  walls. 
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Concrete — where  used,  mnst  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  I^  inches,  thojouglily  mixed  with  fresh  hydraulic  ceoioat,  and 
clean  sharp  sand,  in  such  proportions  as  may  !Je  requii*ed. 

Mortar. — The  whole  masonry  of  tlie  locks  must  be  laid  in  racrtar,  made  of  the  best 
h  vdmulic  cement,  mixed  with  clean  large-grained  shjjrp  sand,   genei-ally 
in  Ihe  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may  bo 
directed. 

Tlie  cement  must  be  of  approved  quality,  fresh  fi*om  the  manufactory,  and  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  icquired  tor  immediate 
use,  and  it  must  bo  prepared  under  the  dii*ection  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  cither  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  I^  of  clean  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  lun  fretly  when  properly  mixed. 

The  sand,  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  sttmes  and  backing  must  be  well  washe  i  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  is  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  conti  actor  must  cover  them  in  such  a  manner  as  will  thorough! j 
protect  them  from  the  action  of  frost. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  suclTa  manner  as  not  to 
have  more  than  tv/o  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  bo  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  pkces  they  are  to  occupy  in  the 
work  before  they  are  brought  on  the  wails;  and  all  the  vortical  joints  of  one  courae  are 
to  be  properly  grouted  up  before  another  coui'se  is  commei.ced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  lajing  the  stone 
must  be  provided  by  the  contractor ;  and  evtry  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Fuddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered  projjcrly,  cut  transversely  and  longitudinally,  well  tix)dden  and 
pounded,  and  everything  done  to  render  tho  whole  impervious  to  water.  Puddle  lieds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
as  may  be  directeid. 

The  embankments  at  back  of  the  walls,  made  up  in  the  manner  alzeady  described, 
ore  to  be  25  feet  in  width,  and  have  a  declivity  of  G  inches  outwards  Ircm  the  lock. 

Bubble  Walls, — forming  the  extension  of  the  wings  at  the   head  and  foot  of  the 
locks,   must  be  formed  of  a  largo  class  of  sound,  well*shaped| 
durable  stones,  properly  bonded  over,  and  with  each  other,  aad  laid  in  cement  mortar  for 
such  a  distance  below  the  lock  as  may  be  dii'ected. 
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The  walls  are  to  be  built  to  sucb  lines  as  will  form  a  Bintable  connection  between 
tiie  locks,  the  B]o|ie  walls,  and  the  inner  face  of  the  btmks,  or  rt'taining  walls,  as  the  case 
may  be ;  and  the  face  of  the  stoiies  are  to  be  hanimei-ed  or  scabbled  to  such  batters  or 
lines  as  may  be  required  to  adapt  them  to  the  i>08itions  they  are  to  occupy  in  the  work. 

Regulating  Weirs — arranged  as  indicated  on  the  general  plans,  or  in  such  other 
positions  as  may  l»e  required,  or  t(*  be  constructed  as  herein 
described.  The  pits  for  them  are  to  be  sunk  hc  least  5  feet  l>elow  the  surface  level  of  the 
lower  reach,  and  made  sufficiently  large  to  admit  the  side  walls.  The  materinl  excavated 
from  these  pits,  as  well  as  that  from  the  raceway  or  water-coui*ses  leading  to  and  from 
ihem,  is  to  be  used  for  forming  banks  where  required,  and  must  be  hauled  and  placed  in 
the  manner  previously  described. 

The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive 
(lie  foundation  timbeiK,  which  ai*e  to  be  of  pine,  I 'J  inches  square,  laid  li'  inches  a]>art, 
and  so  as  to  rest  on  mud  sills  placed  within  the  line  of  the  side  walls,  and  on  the  bot.om 
throughout  th'^ir  entii-e  length.  ITie  S])ace  between  the  timb'^r  to  be  filled  with  a  good 
description  of  puddle,  well  betitcn  down  ;  floor  to  be  of  3-inch  piu^  plank,  laid  so  as  to 
break  joint  every  3  feet  in  width  of  planking,  and  be  well  fastened  with  white  oak 
treenails,  9  inches  long  and  1^  inches  in  diameter ;  two  in  each  end  of  a  [)tank.and  one  on 
alternate  sides  at  every  crossing  of  a  timber.  13elow  the  breast  wall  «nd  between  the 
wiogs,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may 
be  dire:;te^ 

There  are  to  be  three  ranges  of  sheet  piles  across  the  foundation  ;  ope  above  and  another 
below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  ate  all  to  be  of 
likd  dimensions,  placed  and  eecurcd  as  stated  for  these  in  lock  foundations. 

Masonry — Walls  are  to  be  built  in  the  positions,  nnd  be  of  the  respective  dimen" 
sions  represent^id  on  the  generjil   plwn  ;  throughout  they  must  consist  of 
loand  and  durable  stones,  free  from  seams  and  other  delects,  laid  in  full  mortar,  on  their 
natural  beds. 

The  wings  are  to  b«  of  "  Rock  Work,"  carried  up  to  a  batter  of  1  in  12,  face  18 
inches,  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  hcadei"S  3^  feet  depth  of 
bed,  and  not  more  than  10  feet  apart  in  every  coui-se,  di-cssed  and  laid  so  that  the  beds 
tnd  end  joints  »hall  not  exceed  f  of  an  inch. 

Bbbast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  in  each  course  4J  feet  deej),  and  not  more  than  \i  feet 
tpart,  all  of  them  dressed  so  that  the  horizjntal  and  vertical  joints  shall  not  exceed  J  of 
an  inch.  The  upper  si'le  to  be  plumb,  dressed  fair  and  smooth  to  reoeiv(i  the  frame  work 
of  the  sluices,  and  the  lower  sidj  to  be  rock-faced  work  laid  to  a  batter  of  about  4  inches 
to  the  foot  rise. 

Tliere  are  to  l>o  six  sluice-ways  through  this  wall,  each  four  feet  wile  and  4  feet 
high,  the  sides  of  which  are  to  b^  drd3S3d  smooth  —sills  and  lintels  to  be  G  feet  long  each, 
and  the  thickness  oc  the  piers  *io  be  made  up  of  one  stone  the  tuU  wiJth  (2  feet). 

Bbeast  Wall  Coping — To  be  four  feet  wide  on  top,  increasing  in  width  downwards 
t.o  the  batt^sr  of  the  wall,  the  lower  bed  a»Hl   joints  must  be 
kept  full  throughout,  and   the  top  dressed    fair  and  so   as  to  have  a  declivity  of   1  inch 
towaixls  the  upstream  side. 

A  centre  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a 
bridge;  it  is  to  be  5^  feeti  wide  at  bottom — batter  on  both  sides  so  as  to  be  4  feel  wide  at 
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top,  ami  built  in  courses  corresponflinjj  in  height  to  those  of  the  breast  waU,  and  of  such  a 
wiflth  of  bed  that  two  stones  will  make  up  the  thickness  of  tlie  pior,  and  have  headen 
not  more  than  9  feet  ajjait  passing  entirely  through  the  walL 

The  coping  to  be  dressed  on  top,  and  of  tlie  full  width  of  the  wall.  Offsets  on  the 
different  coui'ses  of  the  lower  winsfs  to  l»e  male  from  6  feet  over  the  level  of  the  lower 
reach,  as  repi-e.sent«d  on  plan.  Witigcopinsf  to  be  at  least  12  inches  high,  3A  feet  wide 
with  beds  and  joints  kept  lull  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  counterfort 
of  masonry  4  feet  thick,  and  at  least  7  feet  in  length,  will  be  carried  up  in  rear  of  each 
wing  to  the  lieight  of  the  wotur  level  of  the  upj>er  reach. 

Backing — to  be  of  a  like  class  of  stone,  and  laid  in  like  manner  as  described  for 
the  rear  part  of  the  lock  walls. 

Tlie  whole  of  tho  weir  masonry  must  also  be  laid  in  tho  best  hydraulic  oement 
mortar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walla,  to 
the  full  height  of  the  water  level  of  the  u])per  reach.  The  material  used  for  this  purpose 
as  well  as  for  the  puddle  between  tho  foundation  timbers,  and  for  the  sheet  pile  trenches, 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  Section,  or  in  the 
vicinity  of  the  work. 

The  lower  lock  an«l  weir  will  be  connect?d  by  a  wall  of  a  heavy  and  substantial  clast 
of  masonry,  laid  throughout  in  cement  mortar,  on  a  foundation  of  timber  and  plank  placed 
at  such  a  level  as  th')  nature  of  the  bottom  may  require. 

The  timbei-8  forming  the  foundation  are  to  be  of  pine  12  inches  square,  in  length  of 
from  30  to  60  feet,  counteihewn,  laid  longitudinally  in  tive  continuous  ranges-^one  oor- 
res|K>nding  with  the  front  line,  and  another  with  the  ruar  line  of  the  wall — the  other  three 
intermediate  ranges  being  ))laced  so  as  to  leave  the  intervening  spaces  nearly  equal ;  a 
timber  is  also  to  be  placed  at  the  rear  lino  of  each  counterforn.  They  must  all  be  laid  so 
that  no  two  jointi  on  adjoining  ranges  shall  be  nearer  than  6  feet  of  each  other ;  and  in 
all  cases  the  timbei-s  must  i-est  uniformly  on  the  lx)ttom  throughout  their  enure  length. 

All  the  spaces  between  them  must  be  filled  with  the  best  description  of  puddle,  well 
cut,  rammed,  and  pounded,  or  with  concrete,  as  may  be  directed. 

The  tops  of  the  timbers,  when  laid,  if  required,  must  be  dubbed  to  an  uniform  flurfao* 
to  i-eceive  the  cohering,  which  is  to  consist  of  3-inch  pine  plank  laid  obliquely  to  close 
joints,  and  secui-ed  wiih  7 -inch  pressed  spikes,  two  in  each  end  and  one  at  every  crossing 
of  a  timber. 

A  range  of  sheet  ]ii]es  is  to  be  placed  along  the  toe  of  the  wall  for  the  whole  distance, 
or  to  such  other  extent  as  may  be  required  ;  whfre  used  they  aie  to  be  of  like  dimensions, 
secured,  and  the  trenches  made  lor  them  filled,  in  the  manner  discribed  for  those  in  the 
locks. 

In  case  tho  nature  of  the  mateiial  at  the  present  level  of  the  bottom  of  the  ravin<%  ii 
unsuitable  for  h  foundation  of  the  kind  nbove  dfscrihed,  the  contractor  will  be  reqnired 
to  fuininh  and  drive  .such  a  number  of  piles  as  may  l»e  necessary  to  form  a  pro|>er  baring 
for  the  wall,  ns  wvll  as  to  provide  and  drive  a  coutinuoiis  rangj  of  close  sheet  piles  at  tlio 
toe  of  the  wall  on  the  up|>er  side. 
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The  top  of  the  piles  to  be  cut  off  to  nn  uniform  helglit,  and  ranges  of  crosR  sills 
«ecqred  to  them,  on  which  longitudinal  sills  are  to  he  ]>1uceil,  12  inches  apart,  and  for  at 
least  one  foot  heiow  the  top  of  the  piles  all  soft  material  must  be  removed,  and  the  whole 
of  the  spaces  afterwartls  filled  wiih  conci*ete  to  the  top  of  the  sills.  The  plank  is  then  to 
be  laid  and  secured  and  the  masonry  commenced. 

The  walls  are  to  l>e  9  feet  wide  at  bottom,  with  counterforts  in  rear  six  feet  long  in 
line  of  wall,  and  three  feet  projection,  at  intervals  of  12  feet. 

The  face  of  the  wall  to  have  a  batter  of  one  in  12,  and  the  back  carried  u]>  plumb  to 
witlun  five  feet  of  the  top,  where  the  counterforts  will  terminate,  and  the  whole  batter 
uniformly  to  the  rear  line  of  the  coping. 

From  the  foundation  upwards  to  within  4  feet  of  the  top  the  face  of  the  wall  is  to  be 
•of  coursed  work,  the  stones  of  which  are  to  l»e  scabbled  and  diesscd  so.  that  they  can  be 
laid  throughout  in  such  a  manner  as  not  to  exceed  (|)  five-^'ighths  of  an  inch  mortar 
joints.  They  are  not  to  be  less  than  nine  inches  in  height,  but  it  is  not  necp»Ra»*y  that  a 
course  should  be  continuous  of  the  same  height  ior  a  distance  of  more  than  20  feet,  pro- 
vided the  stones  ai*e  checked  where  the  coui-se  is  broken,  so  as  to  admit  of  seeming  in  all 
cases  u  bond  of  at  least  1 2  inches. 

The  face  of  the  stones  must  invariably  \m  picked  or  scabbled  to  lines  corresponding 
to  the  position  they  are  to  occupy  in  the  work,  and  in  depth  of  bed  and  otherwise  tliej 
mast  be  of  like  dimensions  (20  or  30  inches  in  depth  of  bed  in  alternate  oourses,  and 
have  MS  many  similar  sizeil  headers,  4  feet  depth  of  bed  in  every  course)  as  desoiibed  for 
the  chamber  work  of  the  locks. 

For  the  upper  4  feet  in  height,  the  face  cf  the  wall  is  to  be  of  cut  stone  of  like 
dimensions,  dressed  throughout  in  every  i-espect,  and  laid  to  -^  of  an  inch  mortar 
joints,  and  bonded  as  desciibed  for  the  facewoik  at  both  ends  of  the  locks,  i.e.  the  stones 
must  be  at  least  two  and  th'^ee  feet  depth  of  bed  in  the  alternate  courses,  with  headei-s  in 
each  coui'se  4|  feet  depth  of  bed,  placed  not  more  than  9  feet  apart. 

Backing — to  be  of  a  like  class  of  stone,  and  laid  as  described  for  the  rear  jiart  of 
the  lock  walls. 

Coping  Stones — to  be  4  feet  wide  on  top,  increasing  in  width  downwards,  correspond- 
ing to  the  fi-ost  batter  in  the  rear,  and  to  the  face  better  of  the  walla. 
They  must  be  at  least  15  inches  in  height  of  course,  4  feet  long  in  line  of  wall,  be  dressed 
in  every  respect,  and  laid  to  such  joints,  and  be  secui-ed  with  dowels  in  like  manner  as 
described  for  the  coping  on  the  chamber  walls  of  the  locks. 

At  the  lower  end  of  this  section,  a  line  of  cinbwork  IG  feet  in  width,  and  extending 
aboQt  300  feet  in  length,  is  to  be  constructed  and  sunk  on  each  side  of  the  entrance  to 
lock  No.  2,  in  the  positions  indicated  on  the  plan. 

The  cribs  are  to  be  close  work,  built  in  lengths  of  25  to  35  feet,  and  of  a  height  when 
snnk  that  their  top  shall  be  18  inches  under  the  present  water  levcln,  their  sides  and  ends 
ai'e  to  consist  of  timbers  1 1  inches  square  ;  ties  to  be  flatted  of  a  size  to  square  9  by  10 
uiches  :  and  the  floor  timbers  are  to  be  9  inches  thick. 

Framing. — At  tho  angles  of  the  cribs  the  side  and  end  timbers  are  to  be  connected 
hy  double-bevelled  dovetails  and  at  ench  corner  in  every  course,  a  rag-bolt  12  inohrs  long 
tpd  tive-e-ghths  (|)  of  an  inch  diameter,  is  to  be  driven  through  the  dovetail.  The  cross 
^  are  not  to  be  more  than  10  feet  apart,  and  dovetailed  4  inched  into  tLe  timbers  under 
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imd  over  tliem  in  the  manner  directed.  A  rag-bolt  2  feet  U  ng,  and  seven-eighths  (J)  lof  an 
incli  diameter,  is  to  be  driven  through  the  head  of  eacli  tie,  passing  through  the  coiiise  in 
which  it  rests  and  into  the  cotu-se  below. 

The  floor  timbers  are  to  be  laid  transversely,  pass  through  the  respective  cribs,  and 
rest  on  eitlMjr  the  fii-st  or  second  course  of  side  timbers  to  which  thoy  are  to  bo  fastened. 

If  considered  necessary,  the  cribs  are  to  be  further  secured  by  four  or  more  ranges  of 
vertical  bindei-s  placed  on  the  inside,  and  fastened  at  every  ciossiug  of  a  timber  from  the 
bottom  tier  upwards. 

For  the  cribs,  cedar,  ash,  taraarao  or  hemlock  timber  may  be  used,  if  straight  and  of 
good  quality,  and  free  from  shakes,  sapwood,  unsound  knots,  or  other  defects. 

The  cribs  ar<i  eitlier  to  be  filled  with  stone  ballast  or  clay  taken  from  tho  excavation, 
as  may  be  subsequently  determined. 

When  the  whole  shall  have  been  sunk,  well  filled,  and  settled  in  their  respective 
barths,  the  contractor  must  take  the  first  opjiortunity  of  the  water  being  low  to  make  the 
sides  of  an  uniform  height,  at  about  18  inches  under  ordinary  water  level,  and  to  put  in 
such  intermediate  cross  ties  as  may  be  required. 

The  filling  must  then  bo  well  packed  in  between  and  under  the  ties  ;  and  along  the 
front  top  side  of  the  ciibwoik  for  its  entire  length,  a  ]']atform  of  five  feet  in  width  at  tlie 
ouvdr  end  and  7  feet  wide  near  the  lock,  is  to  be  laid  of  pine  timber  12  inches  in  d«pth  ; 
the  timbeis  of  which  must  be  in  lengths  of  30  feet  and  upwards,  laid  throughout  so  as  tO' 
break  joints  at  least  0  feet  with  the  adjoining  range,  and  fastened  to  the  cross  ties  as- 
directed. 

Op  this  plttform  a  wall  is  to  be  carried  up  to  about  the  same  height  as  the  lock 
coping,  gradually  diminishing  outwtu'ds  to  5  feet  over  the  water  surface. 

The  wall  is  to  be  of  a  heavy  class  of  masonry  (laid  in  hydraulic  cement  mortar)  of  a 
similar  character  to  that  described  for  the  lower  part  of  the  wall  lietween  the  regulating 
weii  and  the  head  of  the  lock.  The  coping  to  be  3^  feet  wide,  scabbled,  and  laid  to 
joints  not  exceeding  five-eighths  (|)  of  an  inch. 

An  embankment  25  feet  or  more,  in  width  on  top  is  to  be  formed  in  i-ear  of  the 
walls  and  crib  work  built  at  the  entrance  ;  the  materials  for  which  ai-e  to  be  taken  from 
the  lock  pit  and  other  paHs  of  the  excavation. 

These  banks,  after  being  fully  consolidated,  are  to  be  protected  with  stone  placed  in 
an  indent  cut  from  2  feet  below  tho  water  line  up  to  2  feet  over  it. 

At  the  head  of  the  upper  lock,  on  this  section,  there  wifl  be  a  road  crossing ;  to 
provide  for  which,  walls  in  continuation  of  those  of  the  lock  will  be  Ijuilt  to  form  abut- 
ments, as  shewn  on  plan. 

They  will  rest  on  a  foundation  of  timber  and  planlc,  and  have  sheet  piles  at  the  toe  of 
the  Walls,  and  will  b(5  of  a  like  class  of  ni..soury  as  described  for  the  chanibt^r  walls  of  the 
locks;  carried  to  the  height  shewn  on  the  detailed  plan  to  be  furnished,  recessed,  curved^ 
and  otherwise  adapted  for  the  toe  and  turntable  on  which  the  bridge  is  to  mo^^e. 

The  coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions,  those 
under  the  turntable  to  form  a  circle  to  sup|K>rt  the  trackway  fur  the  roUeis. 

The  pivot  stone  to  be  not  less  than  5  feet  square,  and  2  feet  €le[>th  of  bed. 
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In  line  with  the  awincr  bridge,  two  abutments  anJ  a  centre  pier  will  be  built  of 
conned  scabbied  masonry,  laid  in  hydraulic  cement  mortar,  to  receive  the  superstructure 
ol  a  fixed  bridge  over  the  raceway. 

The  Ruperstmctnre  of  the  swing,  also  the  fixtures  and  machinery  required  for  work- 
ing it,  as  well  as  the  lock  gates,  will  be  made  a  separate  contract ;  but  all  the  masonry 
required  is  lo  be  done  by  the  contractor  for  tke  locks. 

The  contractor  must  construct  coffer  dams  wherever  it  may  bo  necessary  to  keep  out 
the  water  of  the  present  cunul  or  to  guard  against  leakage,  springs,  or  suiface  draiaago. 

The  coit  of  all  such  dams,  together  with  the  expanses  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency  dii-ectly  or  indirectly  connected  with  unwateiing  the 
lock  and  weir  pits,  and  all  other  |>oi-tions  of  the  works  during  their  progress,  and  up  to 
the  full  completion  ot  the  whole,  and  the  satisfactory  removal  of  all  cutler  dams,  and 
other  temporary  woiks,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
unwatering  the  works. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  g(  neral  mode  of  conslruction  ;  but  detailed 

working  drawings,  arranged,  modified,  and  adapttfd  to  each   lock  and   weir  foundation, 

and  for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the 

work  proceeds. 

\  Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor 
must  provide,  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  pjiss,  either  by  the  formation  of  another  i*oad,  or  the  construction  of  a  tem|>orary 
bridge,  or  both,  as  may  be  required.  It  being  clearly  and  distinctly  nnderstooil  that  he 
(the  contractor)  shall  bo  held  legally  liable  and  res]>onsibIe  for  keeping  the  crossing  in 
•uch  a  condition  that  it  can  be  safely  used  during  the  whole  time  that  the  bridge  is  in 
progress  of  construction. 

Materials,  Service  Ground,  &c.— The  contractor  must  provide,  at  his  own  cost 

and  ex|>ense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
hind  that  may  be  required  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provido,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  i  nploments,  derricks,  machinery,  and  labor,  and  everything  neces- 
lary  for  the  sati.sfaciury  execution  and  completion  of  the  work  (embraced  in  the  section 
allotted  to  him)  as  contemplated  in  this  s^>ecification. 

All  materials  roust  be  of  the  best  class  of  their  respective  kinds;  and  the  prices 
tendered  for  the  severtil  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
del  very,  workmanship,  andevory  contingencf  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unkss  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  ati-auhed  the  actual  signaturo^  «nd  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  tiie  same. 

For  the  duo  fulfilment  of  the  contract,  sitlsfactor 7  security  will  be  required  on  real 
estate,  or  b/  dei^ait  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an 
amount  oifiv^pnr  cent,  on  the  bulk  sum  of  the  contmct. 

Ninety  ^v  cent  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
^  work. 
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To  each  tender  must  be  attached  the  actual  signatures  of  two  re8[>onRil4 
fsolveut  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the 
out  of  these  conditions^  as   w^ll  as   the  due  |)erfprroance  of  the  works  embrao 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  J 
^'Teniler"  has  been  accepted  shall   have  entered   into  conti-acr.,  and  must  be  pr 
with  in  such  a  manner  as  to  fully  satisfy   the  Department  of  Public  Works 
whole  of  the  works  embraced  in  the  contract  can  be  fully  completed  ou  or  before  i 
dayof  April,  1877. 

JOHN  PAGE, 

Chief  Engineer  of  Vuhlic  Wi 
Ottawa,  3rd  January,  1874. 
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APPENDIX  No.  4. 


WELLAND  CANAL 


GENERAL  SPECIFICATION  for  the  Enlarged  Canal  between 
TH/jROLD  and  PORT  DALROUSIE,  SECTIONS  3.  5,  7, 
13  and  \L 


The  canal,  will,  for  the  most  part,  bo  located  as  shown  on  the  general  plan 
exbiUitcd — tlie  centre  line  corresponding  nearly  with  that  marked  out  on  the  gitiund, 
but  the  Def>artment  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole, 
or  any  ]>art  of  the  line,  as  much  as  two  hundre<l  fe«)t,  either  to  the  right  or  to  the  left  of 
that  represented,  and  of  alt^iing  the  position  of  any  or  all  of  the  structui*e8,  thi^ee  bandred 
feet,  either  upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced,  or  during  their  progress,  without  giving  caase  for  any 
merease  or  diminution  in  the  prices  tendered  for  the  i-espective  items  of  work. 

The  canal  will  generally  be  made  one  hundred  feet  wide  at  bottom,  with  a  depth  of 
13  feet  below  the  assumed  water  line  ;  side  8lo|»e8  to  be  2  horizontal  to  1  vertical^  in  clay 
or  eai*th  excavation  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1. 

A  oontinnous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top,  and  four  feet  over  the  water  surlace,  increasing,  where  the  ascent  is  made  to  the 
next  reach,  at  the  rate  of  about  1  in  15. 

Clrabino,  Grubbing,  Mucking,  <fec. — From  the  space  to  be  occupied  by  the  eanal, 

its  blinks,  basins  and  side  ditches,  all  tre«3B, 
bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brush  of 
every  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any  damag* 
to  the  adjacent  land. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the 
banks,  or  obstruct  navigation,  are  to  b«  cut  down  and  removed,  if  directed.  All  the 
clearing,  grubbing  and  removal  of  brush,  logs,  <fec.,  mti«tt  ba  completed  to  the  satisfaotion 
of  the  officer  in  charge,  before  the  work  of  exoavaiion  is  commenced. 
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When  the  gix)und  whei-e  a  bank  is  to  be  formed  is  below  water  level,  the  surfaoe 
must  be  i-emoveil  for  such  ade]>th,a8  may  bedirectHl,for  tlie  entire  space  to  be  occupied  hj 
the  bank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  t'le  bank-t  as  the 
officer  in  charge  may  require  ;  and  in  all  cases  when  making  up  a  bank,  cai*e  roust  be 
taken  to  place  the  best,  most  solid  and  water-tight  earlh  in  that  part  of  the  bank  adjoin- 
ing the  canal,  and  to  place  all  coai-se  materials,  or  such  as  are  )>ermeable  to  water,  in  the 
outer  exti-emity  of  the  banks,  or  if  requited  to  remove  them  altogether  beyond  the  iiouts 
of  the  same. 

The  material  excavated  from  the  diffei'ent  reaches,  water-coui-ses,  raceways,  lock  and 
weir-pits,  when  of  a  suitable  kind  must  *^  hauled  and  placed  wherever  it  is  required  to 
make  up  either  the  banks  of  the  cannl,  or  the  basius,  or  embankments  bKhind  the  looks 
and  weirs,  within  a  distance  of  1,000  feet ;  tl^  cast  of  which  must  be  embracsd  in  the  price 
tendered  /or  excavation.  The  contractor  in  proceeding  with  the  work  must  invariably 
be  guided  by  the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cuLting^  and  embankment,  are,  as  already  stated,  to  b3  tino  hori- 
Eontal  to  one  vertical,  made  uniform  and  trimmed  neatly,  and  so  as  to  present  a  fair  out- 
line corresponding  to  the  line  of  the  canal. 

No  ground  to  be  bi'oken  within  1 0  feet  of  the  outer  8lo]>e  of  any  bank,  and  when  it 
is  necea«ary  to  obtain  earth  for  the  purpose  ot  making  up  an  embankment,  the  bon'cwing 
pits  will  generally  he  at  a  place  which  is  to  form  paiii  of  basin  ;  but  when  a  borrowing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  luust  be  made  eithi:r  in 
the  form  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  Is  necessary  to  change  the  course  of  small  stream8,or  for  the  pnq)ose  of  dtrry- 
ing  off  surface  water,  or  other  drainage,  on  any  part,  or  the  whole  of  a  section,  the  work 
is  to  ba  done  by  the  contractor,  and  the  material  excavated  mu^t  be  hauled  and  us^d  to 
make  up  the  bunks  of  the  canal  or  basins,  as  may  be  dii*ected. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position  as 
required,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry,  of  a  substantial  class  laid  in 
hydraulic  cement  mortar;  or  of  crib- work, filled  with  stone,  as  may  hereafter  be  determined. 

When  the  basin  is  large,  or  circumstances  may  i"equire,  there  are  to  be  either  separate 
openings  through  a  bauk,  or  a  lar^e  one  divide!  by  piers  of  couraed  masonry,  built  of 
large,  flat-bedded  ht  >ne.'(,  and  carried  to  a  like  height  as  the  abutments,  so  as  to  form  a 
bearing  for  the  bridge  stiingers. 

In  cases  where  the  dep'Ji  of  excavation  exceeds  17  feet,  the  banks  must  be  ciit  down 
to  that  height  for  the  width  of  the  towing-path,  together  with  such  a  space  for  ditches  as 
may  bo  required. 

Where  it  may  be  necessary  to  spoil  material  removed  from  a  cut,  the  foot  of  the  R|>oil 
bank  slo]>es  must  be  at  least  20  feet  liack  from  the  edge  of  the  cut,  and  their  up|>er  surface 
made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  IG  and  side  slopes  of  'J  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basins  or  embankruents  in 
rear  of  the  locks  and  weii-g,  or'  wheresoever  a  water-tujht  hank  is  required ,  t/ie  tnatei-ial 
mvst  be  fuiuUfl  on  to  tlia  renpecUve  b%nks  in  carts  or  wtgons  and  laid  on  in  layers  not 
ixoeeding  1  foot  in  depth  at  a  timr  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year^ 
water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 
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PjiDDLE  Beds, — when  necessary  to  be  mftde  in  any  of  the  banks,  must  In?  carried  np 
at  the  sanio  tiiiiB  as  the  banks  are  formeJ.  They  musjt  ba  made  of 
the  liest  description  of  material  for  tliat  purpose  that  c^in  be  o^>taMied  in  the  vicinity, 
laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watei*ed, 
properly  cut  tmnsversely  and  longitudinally,  well  trodd'in  and  pounded,  and  everything 
done  that  may  be  requited  to  form  them  into  pudile  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
"Eirth  and  Uock  ;"  the  former  to  emV)raco  all  kinds  of  materials  found  in  the  cuttings 
orlwrrowing  pits,  except  absolutely  connected  "  Quarry  Rjck  "  and  boulders  containing 
more  than  one  third  of  a  cubic  yard. 

The  pi-ices  tendered  for  these  items  to  cover  the  entire  coat  of  removing  the  materia^i, 
finishing  up  llie  canal  and  banks,  forming  embankments,  grading  towing  path,  and  com- 
pleting everything  connected  with  the  excavation  of  the  seccion  in  a  workmanlike  and 
satisfactory  manner,  agreeably  to  the  foregoing  8|>eciticatioiiS. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  avem^  of  tho  whole 
of  that  class,  payments  will  only  be  made  according  to  the  companitive  value  of  the  work 
done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  bo  assigned  and 
apportioned  in  such  a  manner,  that  when  the  whole  work  shall  have  been  completed  and 
executeil,  the  aggregate  amount  shall  be  the  same  as  when  the  i*espectivo  total  quantities 
are  calculated  at  the  prices  stated  in  &he  contract. 

Locks — The  locks  are  to  be  270  f/jet  in  len,a:th  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  ut  the  level  of  the  lower  i-eacb.     They  ai'e 
to  be  constructed  of  dressed  stone  masonry  laid  throughout  in    hydraulic   cement  mortar, 
and  placed  on  foundations  prepared  as  hereinafter  desciibed. 

The  pits  excavated  for  them  a^e  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  wails,  and  to  corres^iond  with  such  lines  as  will  bo  marked  out  on  the  ground 
by  the  ollicer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular,  and  a  space  of  one  foot  lefl 
in  the  i-ear  of  the  walls  for  concrete ;  and  iji  clay  cutting  such  slopes  ai-e  to  be  formed  as 
may  be  required  for  stiibility. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proi)er  height,  to 
give  a  fair  and  uniform  bearing  to  the  foundation  timbers,  or  base  of  the  walls. 

The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  used  for 
the  pur|)08e  of  making  up  the  banks,  hauled  and  placed  in  like  manner  as  describe  1  for 
that  taken  from  the  reachej  and  other  portions  of  the  work. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
wb?re  a  lock  is  to  be  built,  the  walls  will  be  commenced  ui)on  it,  without  an  artificial 
foundation  ;  but  if  the  rock  be  unsound — the  fissures  in  it  numerous — the  strata  thin  or 
irregular,  a  floor  of  pine  timljer,  covered  with  3-inch  plank,  will  belaid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
Ibandat.on  is  of  earth  or  clay. 

Foundation  Timbers— -to  be  of  pine  timber,  12  inches  square,  of  the  full  length  to 

reach   across  the   chamber,  and  space  to  be  occupied  by   the 

Wfdls  on  both  sides ;  but  oc3asionally  two  Umbel's  may  ba  used  to  make  up  this  distance^ 

one  of  which  must,  however,  fxteid  from  the   rear  line  of  one  wall  across  the  chamber  to 

18  inches  under  the  front  ed^'e  of  the  wall  on  the  opposite  side. 
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When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the 
upper  niitro  sill,  and  at  tlie  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
their  entire  length  on  the  bottom  and  on  mud  sills  placed  under  the  walls.  The  spaces 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  Glled  with  the 
best  description  of  puddle,  well  cut  and  i-ammed  ;  and  their  tops  must  ha  dubbed  to  an 
uniforiu  suri'acs  to  afford  a  fair  bearing  for  the  plauking.  The  timbers,  before  being  laid^ 
must  be  counterhewn,  if  so  dii-ected. 

Mud  Sills — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  side  walls.  They  are  to  l>e  of  pine  timber,  12  inches  square^ 
arranged  in  trenches  cut  for  their  I'eception,  and  laid  so  that  their  tops  shall  l)e  on  the 
same  level  as  other  parts  of  the  foundation.  The  sjmces  along  side  of  them  must  be  well 
filled  with  puddle  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle. 

MiTRK  Sill  Platforms — to  l>e  14  feet  in  width,made  up  of  timbers  12  inches  sfjuare, 

and  of  a  length  to  reaci*  from  roar  to  rear  of  the  walls,  all  of 

which  roust  be  counterhewn  and    well  jointed  with  a  plane,  so   as   to   make  water-tight 

joints  for  their  entire  length  and  depth.     They   are   to  be   secured  by  five  wrought  iLx>n 

screw-bolts  (1^  inches  in  diameter)  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  lave  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  builo  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fec. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely  :  One  at  the  upper  side, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  he  sunk  5  feet  below  the  foundation  timbera,  and  aro  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afibrd 
an  even  bearing  to  tlie  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  tronohes  must  bo  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtained  in  that  vicinity ;  cut,  mixed,  prepared,  and  laid  as  directed  by  the  ofiicer 
in  charge. 

Sheet  Piles — To  be  of  4-incli  pine  plank, placed  close  vertically,  generally  C  feet  long  ; 
they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank  cham- 
feied  on  the  side  next  the  trench.     When  placed   they  are  to  be  fastened  to  the  platform 
timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank ;  the  first,  3  inches  in  thickness,  is 
to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  course,  2 
inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  th^ 
lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
with  wedges  to  water-tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  courses, 
must  break  joints  at  least  4  feet ;  and  the  upper  CDur.9e  must,  in  all  cases,  break  joints 
both  lengthwise  and  transversely  with  the  one  underneath. 
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The  lower  conrse  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1 }  inch 
in  diameter,  two  in  each  end  ot  a  plank,  and  one  on  alternate  sides  at  every  crossing  of 
a  timber ;  it  must  be  dubbed  to  an  uniform  surface  befoi-e  the  second  course  is  laid — the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

MiTBB  SiLUS — to  be  of  the  best  description  of  white  oak  timber,  propeily  squart^d  and 
dressed  with  a  plane.     They  are  to  be  framsd,  mortised,  tenonned,  and 
Kcnred  in  the  manner  shown  on  a  detailed  plan,  to  be  fqmished. 

The  maia  sills  are  to  be  40  feet  long,  let  2  feet  into  the  wall  at  each  end,  thej,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  IG  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches — checke<i  3  inches  into  the  platform  timbers,  end  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
siU.  A  check  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
the  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3J  inches 
wide  and  five-eighths  (f)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
M  shown  on  plan.  The  holes  through  tliom  must  be  punched  so  as  to  retain  the  full 
^^reogth  of  the  iron  ;  the  bolt«»  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1  J-in.) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above 
described — laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts, 
ftnd  at  the  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into 
the  rock. 

Stop- WATER. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  b«  ^ut 

into  the  rock,  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole 

width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and 

of  sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 

Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  in  for  the  full  length  and  width  of  the  check  ;  the  upper 
^ber  must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  wi%h  fox 
Mid  key-bolts,  IJ  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
^0  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  tian  that  occupied  by  the  platforms,  there  are  to  be 
timbers  12  inches  square,  laid  6  inches  ajmrt,  also  for  a  distance  of  12  feet  below  the 
lover  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the 
lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedgcl  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
"idea  dubbed  to  a  fair  surface  for  the  (danking. 
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Where  it  is  necrs^ary  to  lay  tin)l>er  in  the  charabf»r  of  a  I'jck,  on  a  rock  fonndatioD, 
they  AL'C  to  ba  placed  11  inches  apart,  and  the  spaces  between  them  filled  with  ooncrtte. 

Masonry. — ^The  locks  are  to  be  fi^om  12  to  14  feet  lift,  and  the  side  walls  carried  np 
to  2  feet  over  the  sui-face  wat#*r  levt*l  of  the  upper  reach,  with  which 
they  are  connected.  The  chamber  walls  are  to  h^  10  feet  wide  at  bottom,  with  connter- 
forts  in  rear,  6  feet  long  in  line  of  wall,  and  3  ieet  projection,  placed  not  more  than  13 
feet  Hpart — the  recesses  are  to  be  2  feet  8  in.  deep  at  top,  and  the  walls  1 1  feet  wide  at 
bottom. 

The  face  of  the  chamber  and  wings  are,  thfonghoxit,  to  havo  a  batter  of  one  in  twenty- 
Jour  ;  but  the  recess  walls  are  to  be  carried  \\[}  plumb  on  both  front  and  rear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

Tho  back  of  the  chamber  and  wing  walls  will  be  carried  np  plumb  to  within  5  feet 
of  the  to[) ;  thence  batter  to  the  rear  line  of  the  coping  ;  and  the  counterforts  will 
terminate  witliin  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  a])proved,  sound  and  durable  stones ; 
those  which  form  the  face  work  must  he  free  from  drys,  soairs,  or  other  defects,  and  mu^t 
be  at  least  equal  in  every  respect  to  the  best  chiss  of  stones  used  in  the  existing  locks. 

Tlie  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  coui'ses  ; 
the  ashlar  work  may  vary  from  12  to  iVJ  inche'?  in  height — the  tliickest  courses  invariably 
to  ba  placed  at  the  bottom,  and  diminish  upwards  in  regidar  succession  to  the  course 
under  the  coping ;  but  when  a  course  of  cut  stone  exceeds  1 8  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  G  fpet  above  the  recess  quoins,  and  from  the  head  to 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  di-essed  and  laid  so 
that  the  beds  and  end  join  is  shall  not  exceed  -^^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a 
good  description  of  coni-sed.  boucharded  work  (coping  excepted,)  laid  so  that  tho  beds  and 
end  joints  shall  not  exceed  J  of  an  inch. 

Cut  Stone —to  be  nently  dressed  and  boucharded ;  made  sq^ai'e, bevelled,  or  other 
wise    suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  pai-allel,  and  their  end  joints 
in  all^cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stonos  must  be  hammered  or  picked  off  to  such  lines  tliat  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  sti-etchers,  the  lattc  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  an<l  3  feet  de()th  of  bed  on  the  alternate  courses. 
In  each  coui-se  must  be  he:ider8  of  at  least  2  feet  length  of  face,  and  4  J  feet  depth  of  bed, 
placed  not  moi*e  than  eleven  (11)  feet  npirt  from  centre  to  centre.  The  headei-s  in  each 
course  ai-e  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  coarse 
immediately  l>elow. 

No  two  vertical  joints,  in  adjoining  course?,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  praparly 
formed  tbr^ughout. 
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When  the  face  stones  are  oyer  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  ^e  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the  headers  1'^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of 
its&ce. 

Hollow  Quoins— to  be  alternately  headers  and  stretchers,  the  former  at  least  4J 
feet  face  and  5  J  feet  depth  of  bed  ;  the  latter  5  J  feet  face  and  4j 
feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  o>'er  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  mdius  gradually  increasing 
downwards  at  a  rate  corresponding  to  batter  of  the  wall ;  the  hollow  to  bo  dressed  out 
troe  and  smooth  to  a  radius  ot  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
line  of  the  wall.  Patterns  ior  the  hollow  quoins  will  be  furnished  by  the  engineer,  after 
the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4J  by  5J  feet,  and  .0^  by  4J  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled  as  shewn  on  plan ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — ^Tbere  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  i»lan  ;  each  well  will  be  2  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains ;  and  of  such  height  as 
the  engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slfxck  lodging  in  the  man-holes  ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face 
walls  of  the  recess,  and  are  to  be  properly  bo;ided  over  and  with  each  other  at  the  angles. 

Coursed  Work— for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards ;  but  a  couree  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
ap  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  tho  alternate  courses,  and  have  not  less  than  two  feet  length  office  in  line  of 
wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and 
4  feet  depth  of  bed  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  0  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
iK)t  exceed  f  of  an  inch. 

Backing — to  consist  generally  of  well-shaped  stones,  nor  less  than  6  inches  in 
thickness,  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and  properly  bonded 
throughout  the  wall ;  wheie  the  depth  of  the  face  stone  equals  or  exceeds  12  indies,  two 
thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed  that  of  the 
facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below ;  no  pinning  will  b^  permitted. 
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Tdo  edges  of  all  thin  wddge-shapad  stones  must  be  broken  off  so  as  to  be  at  leaat  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  tlie  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  rerticai 
joints  properly  grouted  up,  the  oblique  portioa  ma/  be  brought  to  a  level  for  the  next 
course. 

The  backing  stones  must,  in  all  cases,  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones  —of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls;  except  in  the  recesses,  where  .the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain-wells,  for  the  arrangement  of  which,  as  well  as  for  tha  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6 J  feet  square  on  top  acd  two 
feot  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  toj)  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  J  of  an  inch. 

A  dowel,  4  inches  long,  of  l|-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face,  and  6  inches  from  the  top.  • 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  ot  the  upper 
reach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  7  feet 
wide  at  bottom,  3  feet  on  top,  built  of  coarse  rubble  masonry,  and  covered  with  suitable 
coping. 

When  locks  are  wholly  or  in  part  in  rock-cutting  the  space  between  the  back  of  the 
widls  and  rock  must  be  made  up  of  concrete  well  mixed  and  pounded,  and  carried  up- 
simultaneously  with  the  walh. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  IJ  inches,    thoroughly   mixed   with    fresh  hydraulic   cement 
and  clean  sharp  sand,  in  ««uch  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-gr\ined,  sharp  sand,  generally  in  the  proportion^ 
of  two  of  sand  to  one  of  cement,  or  such  other  projMDrtions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantify  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  J  J  of  clean,  sharp  sand  to  one  of  cement,  and  adding  aa 
auch  water  as  may  ba  required  U)  make  the  whole  run  freely  when  properly  mixed. 

The  sand,  to  be  used  for  mortar  or  otherwise,  if  considei-ed  necessary,  must  be  washod. 
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When  the  works  are  in  prc^ess  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  fac3  stones  and  backing  must  be  well  washed  if  day  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be  moistened 
with  water  before  they  are  laid. 

It  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
OTer  winter,  the  contractor  must  cover  them  in  such  a  manuer  as  will  thoroughly  protect 
them  from  the  action  of  the  frost. 

Order  of  Building. — The  walls  are  to  be  canned  up  in  such  a  manner  as  not  to 
have  more  than  tvo  unfiuished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  coui*se  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the' 
work,  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  ar^ 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  appro  red  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contraictor ;  and  every  precaution  adopted  to  guard  against 
flisturbing  the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
whicn  must  be  watered  properly,  cut  transvei-sely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
▼here  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
as  may  be  directed. 

The  embankments  at  back  of  the  walls,  made  up  in  tho  manner  already  described, 
are  to  be  25  feet  in  width  and  have  a  declivity  of  6  inches  outwards  from  the  lock. 

Rubble  Walls,—  forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 
locks,  must  be  form^jd  of  a  largo  class  of  sound,  well-shaped, 
durable  atones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar 
for  such  a  distance  below  the  lock  as  may  be  directed. 

The  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between  the 
locks,  the  slope  walls,  and  the  inner  face  of  the  banks  or  retaining  walls,  as  the  case  may 
be ;  and  the  face  of  the  stones  ai-e  to  be  hammered  or  sci\bbled  to  such  batters  or  lines  as 
may  be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

Regulating  Weirs,— arranged  as  indicated  on  the  general  plans,  or  in  such  other 
positions  as  may  be  required,  are  to  be  constructed  as  herein 
described. 

The  pits  for  them  are  tD  be  sunk  at  least  5  feet  below  the  surface  level  of  the  lower 
reach,  and  made  sufficiently  large  to  admit  the  side  walls.  The  material  excavated  from 
these  pits,  as  well  as  that  fi-om  the  raceway,  or  water  courses  leading  to  and  from  them, 
is  to  be  used  for  forming  banks  where  required,  and  must  be  hauled  and  placed  in  the 
numner  previously  described. 

The  bottom  of  the  pit  must  be  trimmed  to  a  level  and  uniform  surface  to  receive 
the  foundation  timb<M"S,  which  are  to  be  of  pine,  12  inches  square,  laid  J  2  inches  apart. 
sod  so  as  to  rest  on  mud  sills  placed  within  the  line  of  the  side  walls,  and  on  the  bottom 
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throughout  their  ontire  length.  The  space  between  the  timber  to  be  filled  with  a  good 
description  of  puddle,  well  beaten  down  ;  floor  to  be  of  3-inch  pine  plank,  lard  so  as  to 
break  joint  every  3  feet  in  width  of  planking,  and  be  well  fastened  wich  white  oak. 
treenails,  0  inches  long  and  1|  inches  in  diameter,  2  in  each  end  of  a  plank  and  one  on 
alternate  sides  at  everj  crossing  of  a  timber.  Below  the  breast  wall  and  between  the 
wings,  a  second  course  of  plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  maj 
be  directed. 

There  are  to  be  three  ranges  of  sheet  piles  across  the  foundation ;  one  above  and 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  are  all 
to  be  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — ^Walls  are  to  be  built  in  the  positions,  and  be  of  the  respective  dimen- 
sions represented  on  the  general  plan  ;  throughout  they  must  consist  of 
soiind  and  durable  stones,  free  from  seams  and  other  defects,  laid  in  full  mortar  on  theii 
natural  beds. 

The  wings  are  to  be  of  "  Rock  Work,"  carried  up  to  a  batter  of  1  in  12,  face  18 
inches,  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headei'S  HJ  feet  depth  of 
bed,  and  not  more  10  leet  apart  in  every  C9urse,  dressed  and  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  |  of  an  inch. 

Bbeast  Wall— to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  in  each  course  4  J  feet  deep  ani  not  more  than  9 
feet  apart,  all  of  thorn  dressed  so  that  the  horizontal  and  vertical  joints  shall  not 
exceed  J  of  an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  tlie 
frame  work  of  tlie  sluices,  and  the  lower  side  to  be  rock-faced  work  laid  to  a  batter  of 
about  4  inches  to  the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  each,  and 
the  thickness  of  the  piers, to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  Wall  Coping — to  be  four  fe3t   wida  on  top.  increasing  in  width  down- 
wards to  the  batter  of  the  wall,  the  lower  bed  and  joints 
must  be  kept  full  throughout,  and  the  top  dressed  fair  and  so  as  to  have  a  declivity  of  1 
inch  towards  the  ui>stream  side. 

A  centre  pier  is  to  be  carried  up  above  the  breast  wall  to  form  a  bearing  for  a 
bridge  ;  it  is  to  be  5 J  feet  wide  at  bottom— batter  on  both  sides  so  as  to  be  4  feet  wide  at 
top,  and  built  in  coui-ses  corresponding  in  height  to  those  of  the  breast  wall,  and  of  such 
a  width  of  bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers 
not  more  than  9  feet  apart,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  the 
different  courses  of  the  lower  wings  to  be  made  from  6  feet  over  the  level  of  the  lower 
reach,  as  represented  on  plan.  Wing  coping  to  l>e  at  least  12  inches  high,  3  J  feet  wide 
with  beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  piles  to  be  placed  in  line  of  the  breast  wall,  a  counterfort 
of  masonry  4  feet  thick,  and  at  least  7  feet  in  length,  will  be  carried  up  in  rear  of  each 
wing  to  the  height  of  the  water  level  of  tlie  upper  reach. 

Backing — To  be  of  a  like  class  of  stone,  and  laid  in  like  manner  as  described  for 
the  rear  part  of  the  lock  walls. 
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The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement 
mortar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls 
to  ihe  full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this  purpose 
as  well  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trenches, 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
yicinity  of  the  work. 

On  Section  No.  5, — at  the  head  of  the  lower  lock,   there  will  bo  a  road  crossing, 
to  provide  for  which  walls  in  continuation  of  those  of  ihe  lock 
will  be  built  to  form  bridge  abutments. 

They  will  rest  on  a  foundation  ot  timber  and  plank,  and  have  sheet  piles  at  the  toe 
of  the  walls,  and  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  wails  of 
ihe  locks,  carried  to  the  height  shewn  on  a  detailed  plan  to  be  furnished ;  recessed,  curved, 
and  otherwise  adapted  for  the  toe  and  turntable  on  which  the  bridge  is  to  move. 

The  coping  stones  to  be  at  least  1J5  inches  in  depth  and  of  large  dimensions  ;  those 
under  the  turntable  to  form  a  circle  to  support  the  track-way  for  the  rollers. 

The  pivot-stone  to  be  not  less  than  6  feet  square^  and  two  feet  depth  of  bed. 

The  upper  wings  and  centre  pier  of  the  adjoining  weir,  to  be  extended  so  as  to  form 
bearings  for  a  fixed  bridge  over  the  raceway. 

The  superstructure  of  the  swing,  also  the  fixtures  and  machinery  for  working  it, 
will  be  made  a  separate  contract ;  but  all  the  masonry  required  is  to  be  done  by  the  con- 
tractor fcr  the  locks. 

Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  conti-actor, 
must  provide,  at  his  own  cost  and  Expense,  another  and  satisfactory  means  for  the  public 
travel  to  ptss,  either  by  the  formation  of  another  road,  or  the  construction  of  a  tempo- 
rary bridge,  or  both  as  may  be  found  necessary  ;  and  must  put  up  and  maintain  all  such 
fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legally  liable  and  resi)onsibIe  for  keeping  everything  connected  with  the  crossing  in  such 
a  oondition  that  it  cin  be  safely  used  during  the  whole  time  that  the  bridge  is  in  progress 
of  construction. 

On  Section  No.  7 — the  abutments  and  pier  for  a  bridge  in  line  of  the  road  from 
St.    Catharines   to    Queens  town   are   to    be    constructed   of 
masonry  in  the  position  indicated  on  the  general  plan. 

The  centre  pier  of  the  bridge  to  be  built  either  in  three  separate  blocks,  or  in  one 
continuous  range,  as  may  be  subsequently  determined.  Both  the  abutments  and  pier  to 
bo  placed  on  a  foundation  of  timber  and  plank,  laid  so  that  the  top  of  the  plank  shall  be 
at  least  one  foot  below  the  bottom  of  the  canal. 

The  face  stone  of  the  centi-e  pier  to  be  2  and  3  feet  bed  in  the  alternate  courses, 
with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from  centre 
to  centre.  The  beds  and  ends  of  the  stones  to  be  kept  full,  and  dressed  so  as  to  lay  to  joints 
of  f  of  an  inch ;  and  the  face  picked  or  scabbled  so  as  to  liave  a  batter  of  one  in 
twenty-four. 
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The  heart  of  the  wall  to  be  made  up  with  flat-bedded  atone  net  leas  than  3  feet  area 
of  bed,  and  of  the  full  height  of  the  face  stone  ;  their  beds  and  joints  n*ust  be  scabbled  or 
picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not  exceed  f  of  an 
inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

All  the  stones  to  be  well  bonded  over  and  with  each  other,  laid  in  hydraulic  cement 
mortar,  and  the  wall  well  grouted  as  the  work  proceeds. 

The  abutments  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  walls 
of  the  locks — recessed,  curved,  aid  otherwise  adapted  for  the  toe  of  the  bridge,  and  they, 
as  well  as  the  centre  pier,  are  to  be  carried  up  to  the  height  shewn  on  a  detailed  plan  to 
be  furnished. 

Coping  stones  to  beat  least  15  inches  in  depth,  and  of  hrge  dimensions;  those 
immediately  under  the  turntable  to  form  a  circle  to  support  the  track -way  for  the  rollers. 
The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  df pth  of  bed. 

On  both  sides  and  ends  of  the  centre  pier  a  close  range  of  piles  is  to  be  driven  down 
to  fully  6  feet  under  the  canal  bottom,  and  their  tops  to  be  at  least  6  feet  over  the 
surface  water  line  ;  they  are  to  be  proi>erly  capped  and  otherwise  satisfactorily  secnred 
at  top. 

Before  the  j>resent  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor 
must  provide  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  pass,  either  by  the  formation  of  another  road,  or  the  construction  of  a  temporaiy 
bridge,  or  both,  as  may  b»  found  necessary  ;  and  he  must  put  up  and  maintain  all  such 
fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legally  liable  and  responsible  for  keejung  everything  connected  with  the  crossing  in  such 
a  condition  that  it  can  be  safely  used  duiing  the  whole  time  that  the  bridge  is  in  progress 
of  construction. 

Ox  Section  No.  12 — The    lower  wings  of  Lock  No.  17  are  to  be  extended  to  form 
bearings  for  a  swing  bridge  to  carry  the  traffic  of  the  Great 
Western  Railway. 

The  walls  are  to  be  placed  on  a  foundation  of  timber  and  plank,  laid  at  the  deptA, 
and  secured  in  the  manner  described  f«r  the  lock  foundations. 

The  east  abutment,  and  both  sides  of  the  centre  piers,  are  to  be  faced  with  cut  svone 
of  like  dimensions,  dressed,  laid,  and  bonded  as  stated  for  the  facework  at  both  ends  of  the 
locks,  i.e.  the  stones  must  be  at  least  two  and  t^iree  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  each  course  4^  feet  depth  of  bed,  placed  not  more  than  9  feet 
apart. 

They  are  all  to  be  dressed  to  a  batter  of  one  in  twenty-four,  have  their  arrises  kept 
good,  upper  and  lower  beds  parallel,  a!id  end  joints  full  for  at  least  two-thirds  the  deptb 
of  their  beds.  The  backs  of  the  stones  to  be  hammered  or  picked  off  to  such  lines  that 
the  backing  when  laid  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  west  abutment  is  to  be  of  a  like  class  of  masonry  as  that  of  the  chamber  walls 
of  the  locks,  and  placed  on  a  foundation  of  timber  and  plank. 

At  the  toe  of  this  wall,  as  well  as  at  the  westerly  side  of  the  centre  pier,  and  across 
the  canal  at  the  lower  end  of  the  foundation,  mnges  of  sheet  ]>iles  are  to  be  put  in,  and 
8eciu*ed  in  like  manner  as  stated  for  those  at  other  parts  of  the  works. 


Digitized  by  VjOOQIC 


55 

The  whole  of  tbe  walls  connected  with  the  bridge  to  be  backed  up  with  large-siaed, 
flat-bedded  stone  laid  throughout  in  hydraulic  cement  mortar,  in  the  manner  described  tor 
the  rear  part  of  the  lock  walls. 

But  the  backing  stone  of  the  centre  pier  for  15  feet  on  each  side  cf  the  railwaj 
track  must  have  their  beds  and  joints  picked  or  scabbled.  so  that  when  laid  the  horizontal 
joints  shall  not  exceed  ^  of  an  inch,  and  the  vertical  joints  no ^  to  be  more  than  one 
inch  and  a  quarter. 

The  upper  p^rt  of  the  abutments  are  to  be  recessed,  curved,  and  otherwise  adapted 
to  the  toe  of  the  bridge,  and  they,  as  well  as  the  centre  pier,  ai-e  to  be  carried  up  to 
the  height  shewn  on  a  detailed  plan  to  be  furnished. 

Coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions;  thoso 
immediately  under  the  turntable  to  form  a  circle  to  supps'rt  the  trnck-way  for  the  rollers. 
The  pivot-stone  to  be  not  less  that  six  feet  squai-e,  and  two  feet  depth  of  bed. 

Below  the  centre  pier  a  cluster  of  fender  piles  is  to  be  driven  at  least  8  feet  into 
the  bottom,  and  well  fastened  together  at  top. 

The  upper  wing  walls  and  centre  pier  of  the  weir  intended  to  regulate  the  water 
level  below  Lock  No.  17,  are  to  be  extended,  placed,  and  arranged  to  carry  a  fixed  bridge 
for  the  Great  Western  Railway  track. 

To  admit  of  building  the  masonry  of  these  structures,  the  line  of  the  railway,  for 
803ie  distance  in  this  vicinity,  will  have  to  be  changed  for  a  time. 

This  change,  as  well  as  that  of  constructing  the  bridges,  will  form  a  separate  contract, 
bat  the  whole  of  the  masonry  is  to  be  built  by  the  contractor  for  the  locks. 

It  is  therefore  to  be  clearly  and  distinctly  understood  : — 

IsT. — ^That    the  contractor  for  this  section  of  the  canal,  shall  by  the  first  day  of 

April,  1875,  have  all  the  necessary  stone  prepared  for  the  construction  of 

the  respective  bridge  abutments  and  piers  above  mentioned,  and  have  full  and  satisfactory 

mangements  made  for  proceeding  expeditiously  with  aU  this  portion  of  the  work  at  the 

time  stated. 

2nd. — That,  nevertheless,  no  excavation  shall  be  done,  or  any  work  commenced  that 
would  be  at  all  likely  to  have  the  effect,  or  any  tendency  whatever  to  retard, 
ohstruct,  endanger,  or  in  any  way  o»  shape  injuriously  interfere  with  the  working  of  thi* 
existing  line  of  the  Great  Western  Railway,  until  after  arrangements  have  been  made  to 
carry  the  traffic  independent  of  the  present  line,  nor  until  he  (the  Contractor)  is  officially 
notified  to  proceed  with  these  special  works. 

3rd. — That  the  contractor's  arrangements  for  urging  forward  these  portions  of  the 

undertaking  shall  be  such  that  within  a  period  of  four  months  from  the  day 

Iw  is  notified  or  directed  to  proceed  with  them^  all  the  excavation,  foundation  work  and 

nuisonry  shall  be  fully  completed,  and  the  whole  be  ready  in  every  respect  to  receive  the 

•Qperstructure  of  the  bridges. 

4th. — It  is  further  to  be  clearly  and  distinctly  understood  that  the  contractor  for 

'  the  masonry  and  section  work,  will  not  be  allowed  to  occupy  in  any  way 

the  land  required  for  the  temporary  change  of  the  line  of  the  Great  Western  Railway, 

nor  the  land  necessary  for  service  ground  during  the  construction  of  the  bridges  above 

referred  to,  until  after  they  (the  bridges)  are  fully  completed,  and  in  use. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  kaep  out  water 
during  freshets,  or  to  guard  against  leakage,  spring.^  or  surface  drainage. 
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The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  bailing,  removing 
ice  and  snow,  and  e^rj  contingency,  directly  or  indirectly  connected  with  unwatering 
the  Ijck  and  weir  pits,  and  all  other  portions  of  the  works  during  their  progress  and  up 
to  the  full  completion  of  the  whole,  and  the  satisfactory  removal  of  all  coffer  dams,  and 
other  temporary  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
unwatering  the  works. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  coatemplated 

arrangement  and  general   mode  of    construction,  but   detailed 

working  drawings,  airanged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 

for  all  such  other  parts  of  the  structures  as  may  be  required,  will  be  fumiahed  aa  the 

work  proceeds. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open,, 
at  his  own  cost  and  expense,  convenient  passing  places  during  the  progress  of  the  works,, 
and  he  shall  be  held  responsible  for  keeping  the  crossings  in  such  condition  that  they  may 
be  used  safely. 

Materials,  Sebvice  Groukd,  <kc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  required  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  demcks,  machinery,  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section  allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices- 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  iiislructiocs  of  the  engineer  in  chai*ge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature  and  thc^ 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  the 
amount  oijive  ^;er  c^nt.  on  the  bulk  sum  of  the  contAct. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
perEons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  tha  due  performance  of  the  works  embracei  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  pei*son  or  persons  whose 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Pulic  Works  that  the  whole 
of  the  works  on  each  section  can  be  fully  completed  on  or  before  the  first  day  of  April,^ 
1877. 

JOHN   PAGE, 

Chief  Engineer  of  Public  Works, 
Ottawa,  3rd  January,  1874, 
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APPENDIX    No.    6. 

WELLAND  CANAL. 


SPECIFICATION  of  the  Work  on  SECTION  No.  FJ  UBJor  itohich 

tenders  are  invited. 


This  section  is  3,250  feet  in  length,  the  boundaries  and  general  line  of  which  are 
piarked  out  on  the  ground. 

It  includes  the  formation  of  the  canal  stnd  banks  for  the  distance  above  stated  ;  the 
icatting  of  side  ditches,  drains,  &c  ;  embankments  for  road  approaches,  and  all  excavation 
required  to  effect  a  change  in  the  line  of  the  Welland  Railway,  to  the  extent  represented 
on  the  plan  and  to  the  gradients  shown  on  the  profile,  or  to  such  others  as  it  may  be 
necessarj^  to  adopt.  It  also  embraces  the  constniction  of  piers  and  abntments  for  two 
swing  bridges — one  for  the  Welland  Railway  and  another  for  a  road  leading  to  St. 
Catharines  ;  together  with  such  other  works  as  are  herein  described  or  the  contractor 
may  be  called  upon  to  execute. 

The  canal  will  be  located  as  shown  on  the  plans  exhibited — the  centre  line  corres- 
ponding nearly  with  that  marked,  out  on  the  ground;  but  the  Department  of  Public 
Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any  part  of  the  line,  as  much 
as  five  hundred  feet  either  to  the  right  or  left  of  that  represented,  and  of  altering  the 
position  of  any,  or  all  of  the  structures,  five  hundred  feet,  either  upwards  or  downwards, 
from  that  indicated  on  the  plan. 

These  changes  it  is  to  be  clearly  and  distinctly  understood  may  be  made  either  before 
the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  re8[)ective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  at  the  depth  of  13  feet 
below  the  assumed  water  line,  with  side  slopes  both  in  excavation  and  embankment  of 
two  horizontal  to  one  vertical. 

Along  each  side  of  it  a  continuous  towing  path  will  be  formed,  15  feet  wide  on  top, 
and  either  raised  or  cut  down,  as  may  be  requii-ed,  to  four  feet  over  the  water  surface. 

CLEARING,  Grubbing,  Mucking,  &c. — From  the  space  to  be  occupied  by  the  oanal, 

its  banks  and  side  ditches,  all  Iti'ees, 
bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brushwood 
of  every  description,  must  be  burnt  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  lands. 
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All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  the  banks 
or  obstruct  navigation,  are  to  be  cut  down,  and  removed  if  directed.  All  the  clearing, 
grubbing,  and  removal  of  brush,  logs,  <&c.,  must  be  completed  to  the  satisfaction  of  the 
officer  in  charge  before  the  work  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  spaca  to  be  occupied 
by  the  bank,  and  the  sods,  soil  or  loose  earth  must  be  placed  at  such  a  distance  from  the 
banks  as  the  officer  in  charge  may  direct.  In  all  cases  care  must  be  taken  to  place  the 
best,  most  solid  and  water-tight  earth  in  that  part  of  the  banks  adjoining  the  canal,  and 
tu  place  all  coarse  materials,  or  such  as  are  permeable  to  water,  at  the  outer  extremity  of 
the  banks,  or  if  required,  to  remove  them  altogether  beyond  the  limits  of  the  sama 

The  materials  excavated  fi-om  the  reach,  ditches,  water  courses,  raceways,  or  bridge 
'  foundations  when  of  a  suitable  kind  must  be  hauled  and  placed  wherever  it  is  required  to 
make  up  the  banks  of  the  canal,  bridge  approaches,  or  other  embankments  on  the  section 
within  ft  distance  of  1,000  feet,  the  cost  of  which  must  be  embraced  in  the  price  tefidered/ar 
excavation.  The  contractor  in  proceeding  with  the  work  muct  invariably  be  guided  by 
the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes  both  in  cutting  and  embankment  are,  as  already  stated,  to  be  two  horizon- 
tal to  one  vertical ;  they  must  be  made  uniform  and  neatly  trimmed,  so  as  to  present  a 
fair  outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  an  embankment,  the  borrowing 
pits  must  be  made  at  such  plact^s  and  in  such  a  manner  either  in  the  form  of  a  ditch,  or 
of  such  other  shape  and  dimensions  as  may  bo  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
carrying  off  surface  water  or  other  drainage,  on  any  part  or  the  whole  of  the  section,  the 
work  is  to  be  done  by  the  contractor,  and  the  material  excavated  must  be  hauled  and  used 
to  make  up  the  banks  of  the  canal  and  bridge  approaches,  or  other  necessary  works  as 
may  be  directed. 

When  forming  the  banks  of  the  canal,  or  wherever  a  water-tight  ba/nk  is  required, 
the  material  must  be  Iiauled  on  to  the  respective  banks  in  carts  or  waggons,  and  liid  tm  tn 
layers  not  exceeding  one  foot  in  depth  at  a  time;  and  if  the  work  i)e  done  at  a  dry  season 
of  the  year,  water  Aust  be  thrown  over  each  layer  to  assist  in  consolidating  the  materiaL 

Puddle  BED&,-Twhen  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  up 

at  the  same  time  as  the  banks  are  formed.     They  must  be  made  of 

tlie  best  description  of  material  for  that  pur[)ose  that  can  be  obtained  in  the  vicinity,  laid 

on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered,  properly 

*cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything  done  that 

may  be  required  to  form  them  into  puddle  beds  impervious  to  water. 

The  diversion  of  the  lino  of  the  Welland  Railway,  included  in  this  section,  is  about 
one  mile  in  length,  and  will  occupy  the  position  represented  on  the  plan.  It  will  for  the 
most  part  be  in  embankment,  the  material  for  which  will  chiefly  be  obtained  from  borrow- 
ing pits,  situated  at  different  places  alongside  of  the  contemplated  line. 

It  must  be  made  fully  16  feet  wide  on  top,  at  the  height  of  .sub-grade  of  the  rail- 
way, and  the  side  slopes  throughout  are  to  bo  one  and  a  half  horizontal  to  one  vertical. 
The  bank  to  be  carried  to  such  heights  as  will  give  the  resi>ective  longitudinal  inclinations 
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shown  on  the  profile  ;  the  gradient  on  the  new  portion  of  the  line  nowhere  to  exceed  43^ 
feet  to  the  mile  ;  for  2,280  feet  on  the  south  side,  and  1,000  feet  on  the  north  side  of  the 
centre  of  the  canal  crossing,  the  road  bed  will  be  level. 

In  all  cases  the  slopes  of  the  bank  must  be  dressed  and  trimmed  to  the  required 
angle,  and  the  top  made  of  an  uniform  height,  corresponding  to  the  lines  and  grades 
marked  out  by  the  officer  in  charge.  The  sides  of  the  borrowing  ))its  must  also  be 
trimmed  off  to  such  slopes  as  may  be  directed,  and  the  whole  of  the  earthwork  connected 
with  the  new  part  of  the  line  finished  in  a  satisfactory  manner. 

All  clearing,  grubbing,  «fec.,  required  for  the  railway  diversion,  must  be  executed  in 
the  manner  d3scribed  for  a  like  class  of  work  on  the  canal,  and  will  bo  paid  for  under 
the  same  item. 

The  cutting  of  ditches,  <kc.,  for  the  railway  will  be  jiaid  for  at  the  same  mte,  as  other 
partd  of  the  railway  excavation. 

In  carrying  on  any  or  all  of  the  works  on  this  section,  the  operations  must  be 
coudncted  in  such  a  manner  as  not  to  interfere  in  any  way  or  shape  with  the  railwa> 
trafiic,  as  the  contractor  will  be  held  stiictly  and  legally  liable  to  the  proprietors  of  the 
railway,  the  public  or  individuals, for  any  damage,  loss,  accident,  or  detention  which  may 
be  sustained  through  his  acts,  whether  the  same  arise  from  oversight,  neglecr,  or  from  a 
desire  to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

Fences  are  to  be  put  up  on  both  sides  of  the  land  occupied  by  the  railway  ;  they  are 
to  have  sound,  straight,  well-shaped  cedar  posts,  8  feet  long  and  6  inches  diameter  at  the 
small  end,  placed  not  more  than  6  feet  apart  from  centre  to  centre.     They  are  to  be  let 

3  feet  9  inches  into  holes  bored  in  the  ground  for  that  purpose,  and  the  earth  around 
them  must  then  be  well  packed,  the  posts  properly  lined,  and  suitable  faces  made  to 
receive  the  boards.  The  latter  to  be  in  four  continuous,  uniform  ranges  of  one -inch  pine 
boards,  of  approved  quality,  10,  8,  6,  and  4-inch  in  width,  and  in  lengths  of  12  or  18 
feet  They  are  to  be  placed  at  such  heights, ^and  distances,  apart  as  may  be  directed,  put 
on  80  as  to  break  joint  properly,  and  to  be  fastened  with  three-inch  nails,  two  at  every 
crossing  of  a  post.     A  batten,  1  inch  thick  and  5  inches  wide,  must  be  fastened  with  nails 

4  inches  long  over  the  boards  opposite  each  post,  and  after  the  posts  hav3  been  cut  to  an 
uniform  height,  a  cap  piece  of  4  x  2  inches  pine  scantling  must  be  wall  fastened  with 
4  inch  nails,  on  the  top  of  them. 

This  section,  as  previously  stated,  embraces  the  construction  of  piers  and  abutments 
for  two  swing  bridges,  at  or  near  the  places  represented  on  the  general  plan.  They  are  to 
be  of  masonry  laid  in  hydraulic  cement  mortar,  built  chiefly  in  the  form,  dimensions  and 
manner  herein  mentioned,  or  that  may  be  subsequently  required. 

The  centre  and  rest  piers  of  the  bridges  are  invariably  to  be  parallel  to  the  centre  line 
of  the  canal,  the  former  from  16  to  18  feet  square,  and  the  latter  from  14  to  17  feet  in 
width  and  9  feet  in  thickness,  and  in  all  cases  an  arched  culvert,  varying  from  6  to  8  feet 
in  width  and  8  feet  in  height,  on  a  line  ranging  with  that  of  the  canal,  will  be  made 
through  the  centre  of  them. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
At  least  one  foot  below  canal  bottom.  On  the  lower  course  of  the  masonry,  all  around 
oach  of  the  centre  piers  there  is  to  be  an  offset  of  about  6  inches,  thence  the  sides  are  to 
1j6  carried  up  vertical.  The  rest  piers,  at  both  ends  of  the  bridges,  are  to  have  a  batter  of 
one  in  twelve  on  the  up  and  down-stream  sides,  and  of  1  in  24  on  the  ends. 
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The  arch  stones  of  the  culverts  are  to  be  21  inches  dcep»  and  dressed  to  radiate  tmlj 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  {\)  of  an  inch. 
The  bottom  of  the  arch  or  waterway  to  be  of  dressed  and  properly  jointed  scones  of  a  sizo 
that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  15  inches 
under  the  waU,  the  second  course  to  project  one  foot  into  the  opening^and  the  third  course, 
6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  froox 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  and  di*essod  so  as  t» 
lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled 
to  a  fair  surface ;  tliis  is  understood  to  be  applicable  to  all  the  four  sides  of  each  of  the 
centre  as  well  as  the  guide  piers. 

The  heaii)  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones,  not  lees 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stone  ;  their  beds  and  jomta 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  an^ 
a  quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  railway  bridge  to  be  1 1^  feet 
thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the  ends  made  to 
an  angle  corresponding  to  the  oblique  range  of  the  bridge.  They  are  to  be  of  a  like  class 
of  work,  faced  on  both  sides  and  ends  as  described  for  the  centre  and  rest  piers  ;  made  to 
a. batter  of  one  in  twenty-four,  and  have  the  sharp  points  at  the  upper  and  lower  ends 
taken  off  at  right  angles  to  the  sides  or  ends  to  such  an  extent  as  may  be  directed.  At 
four  feet  from  the  top  of  these  piers,  offsets  on  the  front  side  are  to  be  formed  for  the 
bridge  seat.  J 

For  the  common  road  crossing  the  piers  to  form  the  seat  of  the  swing  bridge  will 
be  S|  feet  wide  at  bottom,  and  be  carried  up  with  a  similar  class  of  masonry  as  described 
for  the  centre  and  rest  piers  ;  on  both  sides  and  ends  the  wall  will  be  carried  up  to  a 
batter  of  one  in  twenty-four. 

The  abutments  are  to  be  twenty  feet  or  more  distant  from  the  bridp:e  piei*s,  and  th<i 
foundation  of  them  laid  at  5  feet  over  canal  bottom,  or  at  such  other  level,  either  above 
or  below  that  point,  as  circumstances  may  require.  They  are  to  be  six  feet  or  more  in 
thickness,  carried  up  to  a  batter  of  one  in* twelve  on  the  face  to  water  line>  and  made 
plumb  in  the  rear  to  within  4  feet  of  top,  thence  the  wall  will  diminish  to  the  rear  line  of 
the  coping,  which  will  be  3  feet  in  width.  The  face  work  to  be  similar  to  that  described 
for  the  piers,  and  the  backing,  of  large-sized,  well-shaped  atone,  laid  level  in  full  mortar, 
and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat,  and  rest  of  bridges,  as  well  as  the  abutments,  must 
all  be  built  of  an  approved  class  of  stone  free  from  d  y  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  gix)uted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers,  for  the  seats  and  rests  of  the  bridges,  and  bi"eak 
joint  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  f^om  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full-bedded  throughout  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair  surface 
neatly  bouchai-ded,  and  where  required  the  outer  top  arrises  are  to  be  rounded  off. 
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The  pivot  stone  to  be  not  less  than  6  feet  squai-e  and  2  feet  depth  of  bed,  the  spaee 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed,  to  the  width,  and  be  at  least  3  J  feet 
in  length. 

In  the  centre  of  the  rast  piers,  one  of  the  coping  stones  for  a  width  of  .4  feet  is  to  be 
twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  lox  wedged  bolts  1|  inches  diameter  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  eight  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4  J  feet  square  at  base, 
diminishing  upwlird— one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
bellowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  tu  the  same  height  as  the 
parapet  piers,  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  coursed  masonry,  aiTanged  to  wind  gradually  round  to  meet  the  line  of  the  slope,  on 
the  respective  sides.  The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an 
unifom  bearing  throughout  their  entire  length.  Those  under  the  centre  and  rest  piers 
'  are  to  be  laid  transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and 
abutments  they  are  to  be  laid  either  longitudinally  or  transversely,  as  may  be  i-equired. 

In  all  cases  the  «pace3  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  1^-inch  white  oak  treenails  8  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  tc  be  put  in,  or  driven  on  all  sides   of  the 
piers,  if  the  officer  in  charge  considers  it  necessary. 

Fenders — are  to  be  constructed  on  both  sides  of  the  water-ways,  extending  for  some 
distance  above  and  below  the  bridge,  as  represented  on  general  plan.  They 
are  to  be  formed  by  means  of  piles,  caps  and  wale  pieces,  all  of  white  oak  timl^er.  The 
piles  to  be  not  less  than  12  inches  diameter  in  the  small  end,  driven  from  6  to  10  feet  into 
the  bottom,  and  be  about  6  feet  apart ;  but  at  the  cross  ties  and  anchor  timbers,  two  piles 
will  he  driven  on  the  line  of  the  fenders,  and  cne  about  the  middle  of  each  tie  timber. 
The  caps  to  be  formed  of  two  pieces  each  6  by  10  inches,  arranged  about  8  inches  apart 
and  checked  obliquely  to  receive  a  dovetail  formed  on  the  heads  of  the  piles,  to  each  of 
which  they  will  be  secured  with  wrought  iron  screw-bolts,  seven-eighths  (|)  of  an  inch 
diameter,  having  upset  heads  and  cast  iron  bevelled  washers,  let  flush  into  the  outside 
cap  pieces. 

Immediately  under  the  caps,  the  cross-ties  will  connect,  with  a  dovetail,  the  outer 
couple  of  piles,  and  be  farther  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an 
inch  diameter. 

The  crossrties  to  be  mortised  on  the  centre  piles,  and  the  ends  extend  to  the  outir 
side  of  the  front  cap  pieces,  and  under  them  a  waling  timber  of  white  oak,  6  x  10  inches 
is  to  be  fastened  to  the  piles  with  screw  bolts  of  seven-eighths  (|)  of  an  inch  diameter,  with 
upset  heads  and  washers,  sunk  flush,  as  described  for  the  cap  pieces. 
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The  anchor  timbers  to  be  dovetailed  between  the  piles,  in  like  manner  as  stated  for 
the  cross-ties,  and  be  let  into  the  bank  for  such  a  distance  as  may  be  leqnu'ed,  whei-e  they 
will  be  fastened  to  a  cross  timber. 

For  the  protection  of  the  bridge  and  piers,  a  cluster  of  ten  or  nioi-e  piles  will  be 
driven  in  the  centre  of  the  canal,  at  a  suitable  distance  above  and  bolow  the  range  of  the 
bridges  when  open;  they  are  to  be  connected  by  means  of  thorough  bolts,  stmps,  &c,,  and 
itand  fully  5  feet  over  wati»r  level. 

Concrete, — where  used,  must  consist  of  an   approved  quality  of  stone,   broken  to 
cubes  of  \\  inch&s,  thoroughly  mixed  witli  fresh  hydraulic  cement,,  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  must  be  laid  in  mortar,  made  of  the  best  hydraulic 
cement,  mixed  wiih  clean,  large-grained,  sharp  sand,  generally  in  the  pro- 
portion of  two  of  sand  to  one  of  cement,  or  such  other  proportion  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather,  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  sucli  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction,  and  to  the  satisfaction  of  the  ofiQx^er  in  charge. 

Grout  shall  be  made  either  by  adding  a  suflBcient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1 1  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  bo  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  muit  be 
moistened  with  water  before  they  are  laid. 

In  case  the  wells  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  muit  cover  them  in  such  a  manner  as  will  thorougtily  protect 
them  from  the  action  of  the  frost. 

Order  op  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,   and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  "occupy  in  the  work 
befoi'e  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  are  to 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  appi-oved  machinery  for  handling  and  laying  the  stone, 
must  be  provided  by  the  contractor ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  out  water 
during  freshets,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  ex(>ense  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency,  directly  or  indirectly  connected  with  un  watering  the 
works  during  their  progress,  and  up  to  the  fall  completion  of  the  whole,  and  the  satiafac- 
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toiy  removal  of  all  coffer  dams  and  other  temporary  works,  must  be  embraced  in  the  bulk 
ram  stated  in  the  tender  for  unwatei*ing  the  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction ;   but  detailed 

working  drawings,  arranged,  modified  and  adapted  to  each  bridge  site,  and  for  all  such 

other  parts  of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

Before  the  present  public  road  is  cut  away  or  in  any  way  disturbed,  the  contractor 
most  provide,  at  his  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
travel  to  fwuss,  either  by  the  formation  of  another  road,  or  the  construction  of  a  temporary 
bridge,  or  both,  as  may  be  found  necessary  ;  and  he  must  put  up  and  maintain  all  such 
fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legSilly  liable  and  responsible  for  keeping  everything  connected  with  the  crossing  in  such 
a  condition  that  it  can  be  safely  used  during  the  whole  time  that  the  bridge  b  in  pi'ogresa 
of  construction. 

Materials,  Skuvice  Ground,  «kc. — The  contmctor  must  provide,  at  his  own  cost 

.  and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  pi*eparing  of  materials,  bejond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  derricks,  machinery,  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  comj^  lotion  of  the  work  (embraced  in  the  section  allotte<l  to 
him),  as  contemplated  in  this  specification. 

All  matfirials  must  bo  of  tho  best  class  of  their  respective  kinds ;  and  the  prices 
t^dered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  engineers  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms— except  there  arc  attached  the  actuat  signatures,  the 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contmct,  satisfactory  security  will  be  required  on  real 
estate,  or  by  de|iosit  of  money,  public  or  municipal  securities,  or  bank  stocks  to  an  amount 
^  fiwper  cenL  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  tho  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible'and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  tho  carrying  out  of 
these  conditions,  as  well  as  the  due  performanco  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  pei-sons  whose 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  ani  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
of  the  works  on  the  section  can  be  fully  completed  on  or  before  the  first  day  of  April,  1877. 

JOHN    PAGE,    :,^^ 

Chief  Engineer  of  Public  Wi/i'ks. 
Ottawa,  12th  May,  1875. 
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APPENDIX   No.  6. 


WELLAND  CANAL 


8PECIFICATICN  of  the  Work  to  he  done  on  Section  No.  SIX  of  th» 

ENLARGEMENT. 


On  this  section,  the  works  for  which  teDders  ai-o  invited  consist  chiefly  of  clay  exca- 
vatioD,the  construction  of  two  abutments  and  a  centre  pier  for  a  bridge. 

The  canal  will  be  located  as  shown  on  the  plans  exhibited — the  centre  line  corres- 
ponding nearly  witli  that  marked  out  on  the  ground ;  but  the  Department  of  Public 
Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any  part  of  the  line,  as  much 
as  500  feet  either  to  the  right  or  left  of  that  represented,  and  of  altering  the  position  of 
any  or  all  of  the  8tructui*es  500  feet  either  upwards  or  downwards  of  that  indicated  on 
the  plan. 

These  changes  it  is  to  be  clearly  and  dislinctly  understood  may  be  made  either  before 
the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canf.l  will  generally  be  made  100  feet  wide  at  the  bottom,  at  the  depth  of  13 
feet  below  the  assumed  water  line,  with  side  slopes  both  in  excavation  and  embankment 
of  two  horizontal  to  one  vertical 

Along  each  side  of  it  a  continuous  towing  path  will  be  formed,  15  feet  wide  on  top, 
and  either  raised  or  cut  down,  as  may  be  required,  to  four  feet  over  the  water  surface. 

Clearing,  Grubbing,  Mucking,  Ac. — From  the  space  to  be  occupied  by  the  canal, 

its  banks,  basins  and  side  ditches,  all  trees, 
bushes  and  roots  are  to  be  out  and  grubbed,  which,  together  with  all  logs  and  brushwood 
of  every  description,  must  be  burnt  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned  that  by  falling  might  injure  the  banks 
or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the  clearing, 
grubbing  and  removal  of  brush,  logs,  &c.,  must  be  completed  to  the  satisfaction  of  the 
officer  in  charge  before  the  work  of  excavation  is  commenced. 
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When  the  ground  where  a  b*mk  is  to  be  formed  is  below  wacer  level,  the  siuiace 
must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  rpace  to  be  occupied 
br  the  bank,  and  the  soil  or  loose  earth  deposited  at  such  places  as  the  oflBcer  in  charge 
may  direct.  In  all  cases  care  must  be  taken  to  place  the  best,  most  solid  and  water-tight 
earth  in  that  part  of  the  banks  adjoining  the  canal,  and  to  place  all  coarse  materials,  or 
«uch  as  are  permeable  to  water,  at  the  outer  extremity  of  the  banks,  or,  if  i-equired,  to 
remove  them  altogether  beyond  the  limits  of  the  same. 

The  materials  excavated  from  the  reach,  water-courses,  raceways  or  bridge  founda- 
tion, when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required  to  make 
up  the  banks  of  the  canal,  or  other  embankments  on  the  section  within  a  distance  of  1 ,000 
feet,  th'i  cost  of  which  must  be  embraced  in  t/ie  price  tendered  for  excavation.  The  contrac- 
tor in  proceeding  with  the  work  must  invariably  be  guided  by  the  levels  given,  and  lines 
marked  out  by  the  engineer. 

The  slopes  both  in  cutting  and  embankment  are,  as  already  stated,  to  be  tivo  hori- 
zontal to  one  vertical ;  they  must  be  made  uniform  and  neatly  trimmed,  and  so  as  to 
present  a  fair  outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  an  embankment,  the  borrowing 
pits  must  be  made  at  such  places  and  in  such  a  manner  either  in  the  form  of  a  ditch,  or 
of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams,  or  for  the  purpose  of 
canying  otf  surface  water  or  other  drainage,  on  any  part  or  the  whole  of  the  section,  the 
work  is  to  be  done  by  the  contractor,  and  the  material  excavated  must  be  hauled  and 
use  I  to  make  up  the  banks  of  the  canal,  or  other  necessary  works  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position 
as  reqtiired,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry  of  a  substantial  class,  laid  in 
hydraulic  cement  mortar,  or  of  crib  work  filled  with  stone,  as  may  be  hereinafter 
determined. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  that  height,  for  the  width  of  the  towing  path,  the  top  of  which  is  to  be  made  with  an 
inclination  outwards  to  a  ditch  formed  in  the  rear,  or  at  the  toe  of  the  slope  of  the  adjoin- 
ing bank. 

The  ditch  to  be  of  such  a  width,  depth  and  inclination  as  will  convey  the  surface 
water  to  such  places  as  it  can  be  disposed  of  in  a  satisfactory  manner. 

Where  it  may  be  necessary  to  spoil  material  reiioved  from  a  cut,  the  foot  of  the 
spoil  bank  slopes  must  h%  at  least  20  feet  back  from  the  edge  of  the  cut,  and  the  upper 
iurfac3  made  of  an  uniform  height,  with  an  inclination  outwards  of  1  in  16,  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basins,  or  wheresoever  a  water- 
tight bank  is  required,  the  material  must  be  hauled  on  to  the  respective  banks  in  carts  or 
wagons,  and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work 
be  done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in 
consolidating  the  material. 
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Puddle  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  up 
at  the  same  time  as  the  banks  are  formed. 

;They  must  be  made  of  the  best  description  of  material  for  that  purpose  that  can  be 
obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  that  may  be  required  to  form  them  into  puddle  beds 
impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
''  Earth  ''  and  *'  Kock,"  the  former  to  embrace  all  kinds  of  mateiials  found  in  the  cuttings 
or  borrowing  pits,  except  absolutely  connected  *'  Quarry  Kock,''  and  boulders  containing 
more  than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  paths,  and  com- 
pleting everything  connected  with  the  excavation  of  the  section,  in  a  workmanlike  and 
satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done,  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  completed  and 
executed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  the  contract. 

On  this  Section  the  abutments  and  centre  pier  for  a  bridge  in  line  of  the  road  from 
St.  Catharines  to  Niagara,  are  to  be  constructod  of  masonry,  in  the 
position  indicated  on  the  general  plan. 

The  centre  pier  of  the  bridge  to  be  built  either  in  three  separate  blocks,  or  in  one 
continuous  range,  as  may  be  subsequently  determined.  Both  the  abutments  and  pier  to 
be  placed  on  a  foundation  of  timber  and  plank,  laid  so  that  the  top  of  the  plank  shall  be 
at  least  1  foot  below  the  bottom  of  the  canal. 

The  face  stone  of  the  centre  pier  to  be  2  and  3  feet  depth  of  bed  in  the  altemate^ 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  and  dressed  so  a& 
to  lay  to  joints  of  f  of  an  inch  ;  and  the  face  picked  or  scabbled  so  as  to  have  a  batter 
of  1  in  24. 

The  heart  of  the  wall  to  be  made  up  with  flat-bedded  stones  not  less  than  3  feet  area^ 
of  bed,  and  of  the  full  height  of  the  face  stone  ;  their  beds  and  joints  must  be  scabbled, 
or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not  exceed  |  of  an 
inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

The  abutments  to  be  of  coursed  work  carried  up  to  a  batter  of  1  in  1 2 ;  face  scone 
to  be  at  least  20  and  30  inches  depth  of  bed  in  the  alternate  courses,  and  not  less  than  2 
feet  long  in  line  of  wall,  with  headers  in  every  course  3^  feet  depth  of  bed,  and  not  more 
than  9  f^t  apart. 

Their  faces  must  be  dressed  and  the  arrises  kept  good,  the  upper  and  lower  beds 
made  parallel  for  their  entire  depth,  and  the  end  joints  kept  full  for  at  least  9  inches  hack, 
from  the  face. 
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The  whole  to  be  dressed  so  that,  when  laid,  the  horizontal  and  Trertical  joints  shall 
not  exceed  |  of  an  inch  mortar  joints. 

Backing — to  be  of  stones  not  less  than  6  inches   thick  and  3  feet  area  of  bed,  laid 
level  in  full  mortar,  and  properly  bonded  throughout  the  wall. 

The  lower  beds  of  the  stone,  if  necessary,  must  be  pioked  off  so   as   to  insure  a  fair* 
b«uring  on  the  course  below,  vertical  joints  to  be  well  grouted  up,  and  everything  done 
to  make  substantial  work. 

All  these  walls  must  be  built  of  an  approved  class  of  stone,  laid  in  hydraulic  cement 
mortar,  properly  bonded  throughout,  and  have  all  their  vertical  joints  well  granted  air 
the  work  proceeds. 

The  abutments  are  to  be  recessed,  curved  and  otherwise  adapted  for  the  toe  of  the 
bridge,  and  they,  as  well  as  the  centre  pier,  are  to  be  carried  up  to  the  height  shewn 
OQ  a  detailed  plan  to  be  furnished. 

Coping  stones  to  be  at  least  15  inches  in  depth,  and  of  large  dimensions ;  those  imme- 
diately under  the  turntable  to  form  a  circle  to  support  the  track-way  for  the  rollers.  The 
pivot-stone  to  be  not  less  than  6  teet  square  and  2  feet  depth  of  bed. 

On  both  sides  and  ends  of  the  centre  pier,  a  close  range  of  piles  is  to  be  driven  down 
to  fully  6  feet  under  the  canal  bottom,  and  their  to[is  to  be  at  least  6  feet  over  the  surface 
water  line ;  they  are  to  be  properly  capped,  and  otherwise  satisfactorily  secured  at  top. 

Before  the  present  public  road  is  cut  away,  or  in  any  way  disturbed,  the  contractor 
most  provide,  at  bis  own  cost  and  expense,  another  and  satisfactory  means  for  the  public 
tiuvel  to  pass,  either  by  the  formation  of  another  road,  or  the  construction  of  a  tempo- 
rary bridge,  or  both,  as  may  be  found  necessary ;  and  he  must  put  up  and  maintain  all 
•Qch  fences  as  may  be  required  for  public  safety. 

It  being  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  held 
legally  liable  and  responsible  for  keeping  everything  connected  with  the  crossing  in  such 
a  condition  that  it  can  be  safely  used  during  the  whole  time  that  the  bridge  is  in  progress 
of  oonstrnction. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  out  water 
daring  freshets,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ioe  and  snow,  and  every  contingency,  directly  or  indii*ectly  connected  with  un watering 
the  works  during  their  progress  and  up  to  the  full  completion  of  the  whole,  and  the 
ntisfaotorj  removal  of  all  coffer  dams,  and  other  temporary  works  must  be  embraced  in 
the  bulk  sum  stated  in  the  tender  for  nnwatering  the  works. 

Dbtailbd  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction ;   but  detailed 

▼orking  drawings,  arranged,  modified  and  adapted  to  the  foundation,  and  for  all  such 

other  parts  of  the  structure  as  may  be  required,  will  be  furnished  as  the  work  proceeds. 

Wherever  a  public  road  crosses  the  line  of  the  canal  at  any  place  other  than  that 
tbofe  mentioned,  the  contractor  must  keep  open,  at  his  own  cost  and  expense,  convenient 
passing  places  during  the  progress  of  the  works,  and  he  shall  be  held  responsible  for  keep- 
ing the  crossings  in  such  condition  that  they  may  be  used  safely. 
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Materials,  Service  Ground,  <fec.—  The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  mar 
be  required  for  temporary  roads,  or  for  placing  or  preparing  of  materials,  bejond  the  land 
that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He  must 
also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  procure  all 
plant,  tdols,  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section  •allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  tho 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered,  unless  made  strictly  in  accordance  with  the  prints 
forms,  and — in  the  case  of  firms— except  theie  are  attached  the  actual  signatures,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks  to  an 
amount  oifive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  tor  the  carrying  out  of 
these  conditions,  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the 
works  of  the  section  can  be  fully  completed  on  or  before  the  first  day  of  April,  1877. 

JOHN  PAGE, 

Chief  Engineer  of  Pvhlic  Works, 
Ottawa,  3rd  January,  1874. 
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APPENDIX  No.  7. 

WELLAND  CANAL 


GENERAL     SPECIFICATION  for  the   Enlarged    Canal    between 
THOROLD  and  PORT DALHOUSIE. 


The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan 
exhibited — the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but 
the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole  or 
anj  part  of  the  line,  as  much  as  five  hundred  feet,  either  to  the  right  or  to  the  left,^of 
that  represented,  and  of  altering  the  position  of  any,  or  all  of  the  structures,  five  hundred 
feet,  either  upwards  or  downwards,  of  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  undei*stood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
below  the  assumed  water  line ;  side  slopes  to  be  2  horizontal  to  1  vertical,  in  clay  or 
earth  excavation  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top,  and  4  feet  over  the  water  surface,  increasing  where  the  ascent  is  made  to  the  next 
reach,  at  the  rate  of  about  1  in  15. 

Clearing,  Grubbing,  Mucking,  <fec. — From  the  space  to  be  occupied  by  the   canal, 

its  banks,  basins  and  side  ditches,  all  trees, 
bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brush  of 
every  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  lands. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  miirht  injure  the 
banks,  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  the 
clearing,  grubbing  and  removal  of  brush,  logs,  ikc,  must  be  completed  to  the  satisfaction 
of  the  officer  in  charge,  before  the  works  of  excavation  are  commenced. 
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When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  lor  such  a  depth,  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  the  bank  ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks  as 
the  officer  in  charge  may  require ;  and  in  all  cases,  when  making  up  a  b  ink,  care  must 
be  taken  to  place  the  best,  most  solid,  and  water-tight  earth  in  that  part  of  the  banks 
adjoining  the  canal,  und  to  place  all  coai-se  mateiials,  or  such  as  are  permeable  to  water, 
in  the  outer  extremity  of  the  banks,  or  if  required  to  remove  them  altogether  beyond  the 
limits  of  the  same. 

The  material  excavated  from  the  different  reaches,  when  of  a  suitable  kind,  must  be 
hauled  and  placed  wherever  it  is  required  to  make  up  either  the  banks  of  the  canal,  or 
the  basins,  or  embankments  behind  the  locks  and  weii-s,  within  a  distance  of  1,000  feei; 
the  cost  Qj  which  must  he  embraced  in  the  price  tendered  for  excavation.  The  contractor 
in  proceeding  with  the  work  must  invariably  be  guided  by  the  levels  given  and  lines 
marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankments,  are,  as  already  stated,  to  be  two  hori- 
zontal to  one  vertical,  made  uniform,  and  trimmed  neatly,  and  so  as  to  present  a  fair 
outline  corresponding  to  the  line  of  the  canal. 

No  ground  to  be  broken  within  10  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  up  an  embankment,  the  borrowing 
pits  will  generally  be  from  a  place  which  is  to  form  part  of  a  basin  ;  but  when  a  borrow- 
ing pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either 
in  the  form  of  a  ditch,  or  of  such  other  shape  and  dimensions  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position  as 
required,  ai-o  to  be  left  for  the  free  ingress  and  egress  of  the  water. 

Their  sides  are  to  be  formed  either  of  rubble  masonry,  of  a  substantial  class,  laid  in 
hydraulic  cement  mortar ;  or  of  cribwork,  filled  with  stone,  as  may  be  hereafter  deter- 
mined. 

When  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either  two 
separate  openings  through  a  bank,  or  a  large  one  divided  by  a  centre  pier  of  coursed 
masonry,  built  of  large,  flat-bedded  stones,  and  carried  to  a  like  height  as  the  abutments, 
so  as  to  form  a  bearing  for  the  bridge  stringers. 

In  cases  where  the  depth  of  excavation  exceeds  17  feet,  the  banks  must  be  cut  down 
to  that  height,  for  the  width  of  the  towing  path,  together  with  such  a  space  for  ditches  as 
may  be  required. 

t 
Where  it  may  be  necessary  to  spoil  material  reinoved  from  a  cut  the  foot  of  the 
spoil  bank  slopes  must  be  at  lea^t  20  feet  back  from  the  edge  of  the  cut,  and  thdr  apper 
siuface  made  of  an  uniform  height,  with  an  inclination  outwards  of  1   in  16,  and  side 
slopes  of  2  to  1. 

When  forming  the  banks  of  the  canal,  or  those  of  the  basms,  or  embankments  in 
rear  of  the  locks  and  weirs,  or  wheresoever  a  water-tight  bank  is  required,  the  material 
must  be  hauled  on  to  the  respective  banks  in  carts  or  waggons,  and  laid  on  in  layers  not 
exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the 
year,  water  must  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

Puddle  Beds, — when  necessary  to  be  made  in  any  of  the   banks,  must  be  carried 
•   up  at  the  same  time  as  the  banks  are  formed. 
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Thej  must  be  made  of  the  best  description  of  material  for  that  purpose  that  can  be 
<»btained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  most  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
poaoded,  and  everything  done  that  may  be  require^d  to  foim  them  into  puddle  walls 
impervious  to  water. 

^ere  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
"  Earth  "  and  "  Rock; "  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings 
or  borrowings  pits,  except  absolufbly  connected  "  Quarry  Rock  "  and  boulders  containing 
more  than  one- third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  banks,  fomung  embankments,  grading  towing  path,  and  com- 
pleting everything  connected  with  the  excavation  of  the  section,  in  a  workmanlike  and 
satisfactory  manner,  agreably  to  the  foregoing  specifications. 

But  as  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  i-eference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner,  that  when  the  whole  work  shall  have  been 
completed  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Locks. — The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  lower  reach.     They 
are  to  be  constructed  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement 
mortar,  and  placed  on  foundations  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  side 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
by  the  officer  in  charge. 

In  rock  the  sides  of  the  cut  are  to  be  made  perpendicular,  and  a  space  of  one  foot 
led  in  rear  of  the  walls  for  concrete ;  and  in  clay  cutting  such  slopes  are  to  be  formed  as 
may  be  required  for  stability. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
give  a  fair  and  uniform  bearing  to  the  foundation  timbers,  or  base  of  the  walls. 

The  material  excavated  from  the  lock  pits,  unless  otherwise  directed,  must  be  spoiled 
at  t^e  north-west  end  of  the  section,  in  like  manner  as  that  desciibed  to  be  taken  from 
the  reaches,  adjoining  banks,  and  other  portions  of  the  works. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  tlie  place 
where  a  lock  is  to  be  built,  the  walls  will  bo  commenced  upon  it,  withoat  an  artificial 
foundation ;  bnt  if  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  is  of  earth  or  clay. 

Foundation  Timbers — to  be  of  pine  timber,  1 2  inches  square,  of  the  full  length,  to 

reach  across  the  chamber  and  space  to  be  occupied  by  the 

walls  on  both  sides  ;  bnt  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 

one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  charo'oer  to 

18  inches  under  the  front  «dge  of  the  wall  on  the  opposite  side. 
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When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the 
upper  mitre  sill,  and  at  the  lower  end  of  the  lock ;  and  must  i4st  uniformly  throughout 
their  entire  length  on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spacer 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the 
best  description  of  puddle,  well  cut  and  rammed,  and  their  tops  must  be  dubbed  to  an 
uniform  surface  to  afford  a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid, 
must  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  pl;lbed  longitudinally  under  each  of 
the  side  walls.  Tliey  are  to  be  of  pine  timber,  12  inches  square^ 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle. 

MiTRK    Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of 
the  walls,  all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  to 
make  water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by 
five  wrought  iron  screw-bolts  (1^  inches  diameter),  passing  horizontally  through  the 
})latform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secuied  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  <fec. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely  :  One  at  the  upper  side, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lockt  They  are  to  bo  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to 
exceed  2J  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as 
to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  tilled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must,  in  all  cases,  be  made  of  the  best  materials  for  that  purpose  which 
can  be  obtained  in  that  vicinity ;  cut,  mixed  prepared,  and  laid  as  directed  by  the  officer 
in  charge. 

Sheet  Piles — to  be  of  4-inch  pine  ))lank,  placed  close  vertically,  generally,  6  feet 
long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the  plat- 
form timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second  course,  2  inches  thick, 
is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends  of  the  lock.  They 
are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up  with  wedges  to 
water-tight  joints ;  every  3  feet  in  width  of  planking,  in  both  courses,  must  break  joints 
at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break  joints  both  lengthwise  and 
transversely  with  the  one  underneath. 
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The  lower  course  to  be  fastened  with  white  oak  treenails,  ^  inches  long  mid  IJ  inches 
diameter,  two  in  each  end  of  a  plank,  and  on  alternate  sides  at  every  crossing  of  a  timber; 
it  most  be  dubbed  to  an  uniform  suriface  before  the  second  course  is  laid — the  latter  to  be 
fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each  crossing  of  a 
timber  on  alternate  sides  of  the  plank. 

Mitre  Sills — ^to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  be  fi-amed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as  well 
as  the  braces,  must  be  of  a  size  to  stand  19x16  inchss  when  dressed.  The  mitre  sills 
are  tobel9xl9  inches — checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonnod  into  each  other  at  tlie  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check,  3  inches  deep,  is  to  be  cut  into  the  lower  edge  of  the  miti-e  sills,  to  receive  the 
ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tir,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3  J  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1  J; 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above 
described — laid  in  a  fall  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts, 
and  at  the  outer  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into 
the  rock. 

Stop-waters. — Where  the  rock  underneath  is  sound,  instead  of  aheet  piles  at  the 

upper  aad  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 

cut  in  the  rock,  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the 

whole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 

and  of  sufficient  height  to  form  a  close  joint  with  the  outer  timbei-s  of  the  platform. 

Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  satumted 
with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check ;  the  upper 
timber  must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  ibx 
and  key-bolts  1 J  inches  diameter,  placed  noi  more  than  10  feat  aparc. 

Stop-watei-s,  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  .square,  laid  6  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the 
lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed  of 
fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 
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The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  apper 
sides  dubbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation* 
they  are  to  be  placed  1 2  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  side  walls  carried  up  to 
2  feet  over  the  surface  water  level  of  the  upper  reach,  with  which  they 
are  connected.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counterforts 
in  rear,  6  feet  long  in  line  of  wall,  and  3  feet  projection,  placed  not  more  than  12  feet 
apart ;  the  recesses  are  to  be  2  feet  5<  inches  deep  at  top,  and  the  walls  1 1  feet  wide  at 
Attorn. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  twenty 
fowr;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping ;  the  counterforts  will  termi- 
nate within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  stones  ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  bo  placed  at  the  bottom,  and  diminish  upwards  in  reguhr  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height^  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  ^^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  J  of  an  inch. 

Out  Stohb — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints, 
in  all  cases,  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate 
courses.  In  each  coui'se  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centi'e.  The 
headers  in  each  course  ai*e  to  be  arranged  as  nearly  as  possible  midway  between  those 
in  the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 
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Wben  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of 
its  face. 

Hollow'  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  44 
feet  face  and  5  J  feet  depth  of  bed  ;  the  latter  6 J  feet  face  and 
44  feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foo*"-  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radiuo  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely 
to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  bo  furnished  by  the  engineer, 
after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess    Quoins — to  be  also  4J  by  5J  feet,  and  6J  by  4J  feet,  laid  alternately 
out-bond  and  in- bond,  bevelled,  as  shewn  on  plan  ;  the  headers  to 
be  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-holes. — There  are  to  be  eight  chain- wells  in  the  positions 

indicated  on  the  plan;  each  well  will  be  2  feet 
squaie  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stoiie,  sufficiently  large  to  reach  across  the  opening,  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towardis  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  roan-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face-walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards ;  but  a  course  once  commenced  must  be  continued  the 
aame  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make  up 
the  height  of  one  course  of  cut  utone.  They  must  be  at  least  20  and  30  inches  depth  of 
bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and  4  feet 
depth  of  bed^  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
Arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth, 
and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole  to  be 
dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall  not 
exceed  |  of  an  inch. 

Backing — to  consist  generally  of  large,  well-shaped  stones,  not  less  than  6  inches 

in  thickness,  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 

properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds 

12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depths  does  not 

exceed  that  of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
i^earing  on  the  course  below  ;  no  pinniug  will  be  permitted. 
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The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dubbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation* 
they  are  to  be  placed  1 2  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — The  locks  are  to  be  from  12  to  14  feet  lift,  and  the  side  walls  carried  up  to 
2  feet  over  the  surface  water  level  of  the  upper  reach,  with  which  they 
are  connected.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counterforts 
in  rear,  6  feet  long  in  line  of  wall,  and  3  feet  projection,  placed  not  more  than  12  feet 
apart ;  the  recesses  are  to  be  2  feet  b  inches  deep  at  top,  and  the  walls  1 1  feet  wide  at 
bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  ona  in  twenty 
fov/r;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  6  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping ;  the  counterforts  will  termi- 
nate within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  stones  ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects,  and  must 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  reguhr  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height^  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to 
1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  ^^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  f  of  an  inch. 

Out  Stovb — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints, 
in  all  cases,  kept  full  for  at  least  two-tliirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  on  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centime.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those 
in  the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 
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Wben  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of 
its  £ice. 

Hollow"  Quoins — to  lie  alternately  headers  and  stretchers,  the  former  at  least  44 
feet  face  and  54  feet  depth  of  bed  ;  the  latter  5^  feet  face  and 
44  feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foo*"-  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increas- 
ing downwards  at  a  rate  corresponding  to  the  batter  of  the  wail ;  the  hollow  to  be  dressed 
out  true  and  smooth  to  a  radiu?;  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely 
to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer, 
after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess    Quoins — to  be  also  4J  by  5J  feet,  and  5J  by  4J  feet,  laid  alternately 
out-bond  and  in-bond,  bevelled,  as  shewn  on  plan  ;  the  headers  to 
be  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-holes. — There  are  to  be  eight  chain- wells  in  the  positions 

indicated  on  the  plan;  each  well  will  be  2  feet 
squaie  inside  ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stoiie,  sufficiently  large  to  reach  across  the  opening,  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  Icvk,  so  as  to  prevent 
the  chidn  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  roan-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face-walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards ;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  more  than  two  cpurses  be  allowed  to  make  up 
the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth  of 
bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face,  and  4  feet 
d^th  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
Arrises  kept  good.  The  upper  and  lower  beds  must  be  made  paiullel  for  their  entire  depth, 
and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole  to  be 
dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall  not 
exceed  f  of  an  inch. 

Backing — to  consist  generally  of  large,  well-shaped  stones,  not  less  than  6  inches 

in  thickness,  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 

properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds 

12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depths  does  not 

exceed  that  of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 
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The  edges  of  all  thin  wed^e-shaped  stones  must  be  broken  off  so  as  to  be  at  least 
6  incbeR  thick  ;  but  if  the  V»evelled  part  still  exceeds  one-foui'th  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  proi>erly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stone  must,  in  all  cases,  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones, — of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear^ 

and  to  the  face  batter  of  the  walls  ;  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

of  wall. 

Copin;;  of  a  like  height,  but  for  the  most  part  in  larger  pieces  will  extend  over  the 
buttresses  for  the  chain-wells,  for  the  arrangement  of  which  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  G^  feet  square  on  top,  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  \  of  an  inch. 

A  dowel,  4  inches  long,  of  l^inch  iron,  to^be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  thejtop. 

Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper 
reach,  unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  7  feet 
wide  at  bottom,  3  feet  on  top,  built  of  coursed  rubble  masonry,  and  covered  with  suitable 
coping. 

When  locks  are  wholly  or  in  part  in  rock -cutting,  the  space  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed  and  pounded,  and  carried  up 
simultaneously  with  the  walls. 

Concrete, — when  used,  must  consist  of  an  approved  quality  of  stone,  broken    to 
cubes  of  1 J  inches,  thoroughly  mixed  with  fresh  hydraulic  cement,  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  l>e  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-gmined,  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement ;  or  such  other  proi)ortioiis  as  may  l>e 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  ta  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  wa^er  to  well-tempered 
rich  mortar,  or  by  using  about  Ij^  of  clean  sharp  sand  to  one  of  cement,  and  adding  as- 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixe<l. 
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The  saud  to  b3  used  for  mortar  or  otherwise,  if  considered  nece^sarj,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  bo  well  washed  if  claj  or  other 
soil  adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
overwinter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Order  of  Bl'ildixg. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
raust  be  provided  by  the  contractor  ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Bed— in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that 
can  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden 
and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle 
beds  where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimen- 
sions as  may  be  directed. 

The  embankments  at  back  of  the  walls,  made  up  in  the  manner  already  described, 
are  to  be  25  feet  in  width,  and  have  a  declivity  of  6  inches  outwards  from  the  lock. 

Hobble  Walls, — forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 
locks,  must    be  formed  of   a  large  class  of  sound,  well-shaped, 
durable  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar  for 
such  a  distance  below  the  lock  as  may  be  directed. 

These  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between 
the  locks  and  retaining  walls,  or  the  slope  walls  as  the  case  may  be ;  and  the  face  of  the 
atones  are  to  be  hammered,  or  scabbled  to  such  batters,  or  lines  as  may  be  required  to 
adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

On  Section  No.  8,  a  syphon  culvert  will  be  built,  to  pass  the  waters  of  the  "  Ten 
Mile  Creek,**  the  foundation  of  which  must  be  sunk  to  10 J  feet  under  the  bottom  line, 
and  the  material,  when  of  a  suitable  class,  placed  so  as  to  form  embankments  in  the 
vicinity,  or  where  directed. 

The  structure  will  be  of  masonry,  built  with  two  arched  openings,  each  8  feet  in 
width.  The  foundation  will  be  formed  of  pine  timber  12  inches  square,  laid  6  inches 
apart — the  spaces  between  which  must  be  filled  with  puddle,  well  rammed,  or  concrete  if 
Erected. 
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Floor  to  be  of  3-inch,  well-jointed  pine  plank,  laid  so  as  to  break  joints  every  3  feet 
in  width,  and  be  secured  with  7-inch  pressed  8pike<},  t.wo  in  each  end  of  a  plank  and  one 
on  alternate  sides  at  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles,  sunk  4  feet  below  the  floor  timbers,  is  to  be  placed  at 
each  end,  for  which  trenches  about  2J  feet  in  width  are  to  be  dug,  and  afterwards  well 
filled  with  the  best  description  of  puddle. 

The  beads  of  the  piles  are  to  be  secured  to  the  foundation  timber  by  T-inch  pressed 
spikes,  two  in  each  plank. 

The  face  stones  of  the  side  walls  or  abutments,  to  be  at  least  2  feet  in  width  of  bed, 
with  headers  not  more  than  8  feet  apart — centre  pier  to  be  2  J  feet  in  width,  made  up  of 
stones  the  full  thickness — ^suitable  spiingers  to  be  prepared,  and  the  bods  of  the  arch 
stones,  20  inches  in  depth,  are  to  radiate  truly. 

The  faces  of  the  abutments,  centre  pier  and  soffit  of  the  arches,  are  to  be  dressed ;  the 
joints  and  the  beds  made  so  as  not  to  exceed  |  of  an  inch  mortar  joints ;  the  breasts  and 
sides  of  the  walls  are  to  be  of  a  like  class  of  masonry  as  the  abutments  ;  the-  wings  and 
parapet  walls  to  have  dressed  beds  and  joints,  and  a  **  rock  face." 

Coping  to  be  3  feet  wide,  12  inches  thick,  in  lengths  of  at  least  3  feet;  top  to  be 
neatly  boucharded  ;  beds  and  ends  to  be  dressed  so  as  to  lay  to  mortar  joints  of  ^  of  an 
inch.  The  abutment  walls  and  spandrel  filling  to  be  carried  up  to  within  one  foot  of  the 
orown  of  the  arches. 

A  puddle  bed  2  feet  in  depth  and  for  the  entire  width  of  the  canal  and  embankments, 
is  to  be  laid  over  the  culvert. 

Detailed  plans  of  the  structure  will  be  furnished  by  the  engineer. 

At  the  lower  end  of  Lock  No.  13,  on  Section  No.  10,  there  will  be  a  road  crossing, 
to  provide  for  which,  walls,  in  continuation  of  those  of  the  lock,  but  of  less  height,  will  be 
built  to  form  bridge  abutments. 

They  will  rest  on  a  foundation  of  timber, and  have  sheet  piles  at  the  toe  of  the  walls, 
and  will  be  of  a  like  class  of  masonry  as  described  for  the  chamber  walls  of  the  locks,  but 
with  certain  changes  and  modifications,  the  details  of  which  will  be  furnished. 

In  line  with  the  swing  bridge,  two  abutments  will  be  built  to  receive  the  snperstruotare 
of  a  fixed  bridge  over  the  channel  connecting  the  reservoirs. 

The  superstructure,  fixtures  and  machinery  required  for  working  the  swing  bridge 
will,  however,  be  made  a  separate  contract ;  but  all  masonry  required  for  these  bridges  is 
to  be  done  by  the  contractor  for  the  locks. 

Near  the  upper  end  of  Section  No.  1 1,  a  culvert  is  to  be  constructed  under  the  canal 
for  a  public  road ;  the  foundation  of  which  will  be  about  22  feet  under  the  bottom  line 
of  the  canal,  and  the  orown  of  the  road  18  feet  under  the  same  line.  The  structure  will 
be  of  masonry — roadway  14  feet  in  width  and  14  feet  high,  to  the  underside  of  the  arch. 

The  foundation  for  the  abutments  and  wings,  to  consist  of  a  bed  of  concrete  of  ancfa  a 
depth  as  may  be  directed,  or  ba  formed  of  large,  flat-bedded  stones,  or  otherwise  prepared 
as  may  be  required. 
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Up  to  within  12  inclies  of  the  road  surfaces,  the  abutments  and  wings  are  to  be  of 
nibble  masonry,  built  of  large,  flat-bedded  stones  laid  throughout  in  full  mortar  beds. 

The  face  stones  of  the  abutments  and  wings,  over  the  point  above  mentianed,  are  to 
be  2  and  3  feet  width  of  bed  in  the  alternate  courses,  with  headers  in  each  course  4^  feet 
kmg,  placed  not  more  than  9  feet  apart. 

The  arch  stones  are  to  be  2  feet  in  depth,  and  must  have  their  beds  dressed  so  as  to 
radiate  truly  from  the  centre  of  the  arch.  Suitable  springers  must  be  prepared,  and  the 
outer  ring  stones  at  both  ends  neatly  cut. 

The  face  of  the  abutments  and  soffit  of  the  arch  are  to  be  dressed,  the  beds  and  ends 
kept  full,  and  laid  throughout  so  as  not  to  exceed  ^  of  an  inch  mortar  joints. 

Wings  and  parapet  walls  to  have  dressed  beds  and  joints,  with  a  "  rock  face." 

Coping  to  be  3^  feet  wide,  and  12  inches  thick,  in  lengths  of  at  least  3  feet ;  top  to 
be  neatly  boucharded ;  beds  and  end  joints,  dressed  so  as  to  lay  to  mortar  joints  of  | 
of  an  inch. 

The  abutment  walls  to  be  carried  up  to  within  1  foot  of  the  crown  of  the  arch,  and 
the  whole  thoroughly  flushed  on  the  back,  levelled  up  or  rounded  to  a  moderately  smooth 
Burffice  with  cement  mortar  as  may  be  directed. 

A  paddle  bed  2  feet  in  depth  for  the  entire  width  of  the  canal  and  embankments  on 
both  tides  is  to  be  laid  over  the  culvert. 

The  whole  of  the  masonry  of  this  culvert  must  be  of  the  very  best  description  of 
work,  laid  throughout  in  hydraulic  cement  mortar,  the  joints  to  be  properly  grouted  as 
the  building  proceeds,  and  the  whole  executed  as  desciibod  for  the  lock  masonry. 

Retaining  walls  of  dry  rubble  masonry  to  extend  out  from  the  end  of  the  wing  walU 
for  such  distance  as  may  be  required. 

Detailed  plans  of  the  structure,  &c.,  will  be  furnished  by  the  engineer. 

Reoulatiko  Wkirs, — arranged  as  indicated  on  the  general  plan,  or  in  such  other 
positions  as  may  be  required,  are  to  be  constructed  as  herein- 
after described. 

The  space  excavated  for  the  weir  to  be  sufficiently  large  to  admit  the  side  walls,  and 
be  at  least  5  feet  below  the  surface  level  of  the  lower  reach. 

Foundation  to  be  formed  of  pine  timber,  12  inches  sauare,  laid  12  inches  apart — the 
^Moes  to  be  filled  with  a  good  description  of  puddle,  well  beaten  down  ;  the  floor  Co  be  of 
Scinch  pine  plank,  treenailed  to  the  timbers,  and  a  second  course  of  plank,  2  inches  in 
thickness,  is  to  be  laid  between  the  wings  below  the  breast  wall.  There  are  to  be  three 
ranges  of  sheet  piles  across  the  foundation  ;  one  above  and  another  below  the  breast  wall, 
and  the  third  at  the  lower  end  of  the  wings. 

The  masonry  of  the  wings  to  be  of  rock  work,  face  stones  to  be  18  inches  and  2  feet 
depth  of  bed  in  the  alternate  courses,  with  headers  3|  feet  depth  of  bed,  and  not  more 
than  10  feet  apai-t  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exceed 
i  of  an  inch. 


Digitized  by  VjOOQIC 


80 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
Avith  headera  in  each  course  4  J  feet  deep,  and  not  more  than  9  feet  apart,  all  of  them 
dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  J  of  an  inch.  The  upper 
Fide  to  be  plumb,  llressed  fair  and  smooth  to  receive  the  frame  work  of  the  sluices,  and 
t!ie  lower  side  to  be  rock-faced  work,,  laid  to  a  batter  of  about  4  inches  to  the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  dressed  smooth  ;  sills  and  lintels  to  be  6  feet  long  each,  and 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  wall  coping  to  be  dressed  4  feet  wide  on  top,  increasing  in  width  downwards  ; 
the  stones  are  to  be  well  dowelled  together.  Wing  coping  to  be  3^  feet  wide,  to  have  the 
beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

Backing — to  be  of  a  like  class  of  work  as  that  described  for  the  rear  part  of  the  lock 
Avails. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement 
mortar,  mixed  and  prepared  in  the  manner  already  stated. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction ;   but  detailed 

working  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 

for  all  such  other  parts  of  the  structures  as  may  be  requii-ed,  will  be  furnished  as  the  work 

proceeds. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open, 
at  his  own  cost  and  expense,  convenient  passing  places  during  the  progress  of  the  works, 
and  he  shall  be  held  responsible  for  keeping  the  crossings  in  such  condition  that  they  can 
be  used  safely. 

Materials,  Service  Ground,  &c. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  requii-ed  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  H© 
must  also  pi*ovide,  furnish,  and  deliver  at  his  own  cost  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for 
the  satisfactory  e^cution  and  completion  of  the  woik  (embraced  in  the  section  allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  ;  and  the  prices 
tendei-ed  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  tlie 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and  con- 
ditions in  regard  to  payments,  retained  percentage,  and  otherwise  of  the  contracts  generally 
entered  into  for  the  construction  and  execution  of  works  under  the  Dominion  of  Canada, 
and  to  such  other  s])ecial  conditions  as  the  nature  of  the  works  may,  in  the  opinion  of  the 
Minister  of  Public  Works,  seem  to  demand. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whosA 
"  Tenders"  has  been  accepted  shall  have  entered  into  contract,*and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
of  the  works  on  each  section  shall  be  fully  completed  on  or  before  the  1st  day  of 
August,  1876. 

JOHN  PAGE, 

Chief  JEnffineer  Public  Works. 
Ottawa,  18th  December,  1S72. 
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APPENDIX  No.  a 


WELLAND  CANAL. 


SPECIFIC  A  TION  of  the  woi  h  to  he  done  on  SECTION  No.  TWEL  VB 

of  the  Enlargement^ 


This  section  is  about  2,115  feet  in  length,  the  boundaries  of  which  are  marked  out 
on  iiie  grounds.  Tt  includes  all  the  works  counseled  with  the  formation  of  the  canal  and 
banks,  where  necessary,  for  the  distance  above  stated  3  the  excavation  of  lock  and  weir 
pits,  embankment  for  basins,  &.c,j  ka. 

It  also  embraces  the  construction  of  two  lift  locks,  two  regulating  weirs,  and  forming 
anew  line  of  about  one  mile  and  a  half  in  lenscth  for  the  diversion  of  the  Great  Western 
Bailway  ;  upon  which  a  culvert,  or  tunnel,  (650  feet  long)  to  j)ass  the  track,  will  be 
constructed  under  the  canal ;  together  with  such  other  structures  as  are  herein  described, 
or  the  contractor  may  be  called  upon  to  execute. 

The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  gereral  plan  exhibited 
—the  centre  line  corresponding  nearly  with  that  marked  out  on  the  gi'ound,.  but  th&> 
Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any 
part  of  the  line,  as  much  as  two  hundred  feet,  either  to  the  right  or  to  the  left  of  that 
represented,  and  of  altering  the  position  of  any,  or  all  of  the  structures,  three  hundred 
feet,  either  upwards  or  downwards^  from  that  indicated  on  the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced,  or  during  their  progress,  without  giving  cause  for  anj 
increase  or  diminution  in  the  prices  tendered  for  the  I'espective  items  of  work. 

The  canal  will  generally  be  made  100  feet  wide  at  bottom,  with  a  depth  of  13  feet 
below  the  assumed  water  line ;  side  slopes  to  be  2  horizontal  to  1  vertical^  in  clay  or  earth 
excavation  ;  and  in  rock,  the  sides  are  to  have  an  inclination  of  ^  to  1. 
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A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wfde- 
on  to])  and  4  feet  over  the  water  surface,  increasing  whero  the  ascent  is  made  to  the 
next  reach,  at  the  rate  of  about  1  in  15. 

Olbabino,  Gbubbino,  Muckiko,  &c, — From  the  space  to  be  occupied  hj  the  canal, 

its  banks  basins  and  side  ditches,  all  trees, 
bushes  and  roots  are  to  be  cut  and  grubbed,  which,  together  with  all  logs  and  brush  of 
every  description,  must  be  burnt,  or  otherwise  removed,  but  so  as  not  to  do  any  damage 
to  the  adjacent  knds. 

All  trees  standing  beyond  the  space  mentioned,  that  by  falling  might  injure  tbe- 
banks  or  obstruct  navigation,  are  to  be  cut  down  and  removed,  if  directed.  All  tho 
clearing,  grubbing,  and  removal  of  brush,  logs,  ibc,  must  be  completed  to  the  satisfaotioa 
of  the  officer  in  charge  before  the  work  of  excavation  is  commenced. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  watei  level,  the  surface 
must  be  removed  for  such  a  depth  as  may  be  directed,  for  the  entire  space  to  be  occupied 
by  the  bank ;  the  sod  or  loose  earth  must  be  placed  at  such  a  distance  from  the  banks 
as  the  officer  in  chai-ge  may  require ;  and  in  all  cases,  when  making  up  a  bank,  care  must 
be  taken  to  place  the  best,  most  solid,  and  water-light  earth  in  that  part  of  the  banks 
adj  lining  the  canal,  and  to  place  all  coarse  materials,  or  such  as  are  permeable  to  water, 
in  the  outer  extremity  of  the  banks,  or,  if  required,  to  move  them  altogether  beyond  the 
limits  of  the  same. 

The  material  excavated  from  the  different  reaches,  water-courses,  raceways,  lock  and 
weir-pits,  when  of  a  suitable  kind,  must  be  hauled  and  placed  wherever  it  is  required  to 
make  up  either  the  banks  of  the  canal,  or  the  basins  or  embankments  behind  the  locks 
and  weirs,  within  a  distance  of  1,000  feet;  tJie  coet  of  which  must  he  embraced  in  the  price 
tendered  for  excavation.  The  contractor  in  proceeding  with  the  work  must  invariably  be 
guided  by  the  levels  given  and  lines  marked  out  by  the  engineer. 

The  slopes,  both  in  cutting  and  embankment,  are,  as  already  stated,  to  be  lioo 
horizontal  to  one  vertical,  made  uniform  and  trimmed  neatly,  so  as  to  present  a  fkir 
outline,  corresponding  to  Uie  line  of  the  canal. 

No  ground  to  be  broken  within  ten  feet  of  the  outer  slope  of  any  bank,  and  when  it 
is  necessary  to  obtain  earth  for  the  purpose  of  making  up  an  embankment,  the  borrowing 
pits  will  generally  be  at  a  place  which  is  to  form  part  of  basin  ;  but  when  a  borrowing 
pit  is  outside  of  a  bank,  where  there  is  no  basin,  the  excavation  must  be  made  either  in 
the  form  of  a  ditch  or  of  such  other  shape  and  dimensions  as  may  be  required. 

Where  it  is  necessary  to  change  the  course  of  small  streams  or  make  channels  for 
the  pnrpose  of  carrying  off  surface  water  or  other  drainage,  on  any  part  or  the  whole  of 
a  section,  the  work  is  to  be  done  by  the  contractor,  and  the  material  excavated  most  be 
baaled  and  used  to  make  up  the  banks  of  the  canal  or  basins,  as  may  be  directed. 

In  the  banks  adjoining  basins,  openings  of  such  dimensions,  and  in  such  a  position 
SB  required,  are  to  be  left  for  the  free  ingress  and  egress  of  the  water.  Their  sides  are 
to  be  formed  either  of  rubble  masonry,  of  a  substantial  class,  laid  in  hydraulic  cement 
nortar,  or  of  crib  work,  filled  with  stone,  as  may  be  hereinafter  determined. 

When  the  basin  is  large,  or  circumstances  may  require,  there  are  to  be  either 
separate  openings  through  a  bank  or  a  lairge  one,  divided  by  piers  of  coursed  masoniy^ 
built  of  large  flat-bedded  stones,  carried  to  a  like  height  as  the  abutments,  to  form  a 
bearing  for  the  bridge  stringers. 
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In  cases  whete  tlie  Gld)ti1i  of  excavation  etoeeds  17  feet|  the  banks  must  be  cut  down 
to  that  height,  for  the  width  of  the  towing  path,  together  with  such  a  space  for  ditches 
asmay  be  required. 

Where  it  m^y  be  necessary  to  spoil  material  removed  from  a  cut,  the  foot  of  the 
spoil  bank  slopes  must  bo  at  least  20  feet  back  from  the  edge  of  the  cut,  and  the  upper 
iorface  of  them  made  of  an  uniform  height^  with  an  inclination  outwards  of  1  in  16,  and 
tide  slopes  of  2  to  1. 
« 

When  forming  the  banks  of  the  canal,  or  of  the  basins  or  embankments  in  rear  of 
the  locks  and  weirs,  or  wliereaoever  a  water-dglU  bank  is  required,  tlie  tnalerial  mvst  be 
hauled  onto  the  respective  banks  in  carts  or  waggons,  and  laid  07i  in  layers  not  exceeding 
me  foot  in  depUi  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
iDDst  be  thrown  over  each  layer,  to  assist  in  consolidating  the  material. 

Puddle  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried 
up  at  the  same  time  as  the  banks  are  formld.  They  must  be  made 
of  the  best  description  of  material  for  that  purpose  that  can  bo  obtained  in  the  vicinity, 
laid  CD  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must  be  watered, 
properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything 
done  tluit  toay  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

Here  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely 
"  Earth  "  and  '^  Rock  ;"  the  former  to  embrace  all  kinds  of  materials  found  in  the  cuttings 
or  borrowing  pits,  except  absolutely  connected  '*  Quarry  Rock  ^  and  boulders  containing 
more  than  one-third  uf  a  cubic  yard. 

Hie  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materialsi 
SnishiDg  up  the  canal  and  banks,  forming  embaokments,  grading  towing  path,  and 
•ompleting  everything  connected  with  the  excavation  of  the  section  in  a  workmanlike  and 
latiJGKiory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price,  per  cubic  yard,  for  each  class  of  work  will  be  an  average  of  the 
liiole  of  that  class,  payments  wUl  only  be  made  according  to  the  comparative  value  of 
the  work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
UBigned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been 
Mnpleted  and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantitiea  are  ealculated  at  the  prices  stated  in  the  contract. 

Looks. — ^The  locks  are  to  be  270  feet  in  length  between  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls,  at  the  level  of  the  low^r  reach.     They  are 
to  be  constmcted  of  dressed  stone  masonry  laid  throughout  in  hydraulic  cement  mortar, 
*nd  pboed  on  fofiadation  prepared  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  snitable  dimensions  to  admit  the  side 
nd  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  ground 
by  the  officer  in  ohai^ 

In  rock  the  sides  «f  the  cut  are  to  be  made  perpendioukn  and  a  space  of  one  foot  lefb 
in  the  rear  of  the  walls  for  concrete ;  and  in  day-cutting  such  slopes  are  to  be  formed  as 
iiuiy  be  required  for  atibility. 

The  bottom  must,  in  all  cases,  be  trimmed  smooth  and  level,  at  a  proper  height,  to 
fi?B  a  fair  and  <uuform  bearing  to  the  foundation  iimbem  or  base  of  the  walls. 
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The  material  excavated  from  the  lock  pits,  when  of  a  suitable  kind,  must  be  nsed  fot 
the  pur|K)se  of  making  up  the  banks,  haule  I  and  placed  in  like  manner  as  described  for 
tliai  taken  fix)m  the  rraches  and  other  poitions  of  the  work. 

If  solid  and  suitable  rock,  in  thick  layera,  is  found  at  the  proper  level,  at  the  placo 
where  a  lock  is  to  be  l)uilt,  the  walls  will  be  commenced  upon  it,  without  an  artificial 
foundation  ;  but  it'  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
iri-egular,  a  floor  of  pine  timber^  covered  with  3  inch  plank,  will  be  laid  at  a  height  to 
form  a  bea:  ing  surface  for  the  walls,  and  a  similar  courae  will  be  adopted  where  tho 
foundation  is  of  cartJi  or  clay. 

Foundation  Timbers— to  be  of  pine  timber,  12  inches  square,  of  the  full  length  to 

reach  across  the  chamber  and  space  to  be  occupied  by  th^ 

walls  on  both  sides  ;  bnt  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 

one  of  which  must,  Jjowevei*,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 

18  inches  undwr  the  front  edge  of  the  wall  on  the  opposite  side. 

• 

When  on  clay  they  are  to  be  laid  6  inches  apart  through  the  chamber,  above  th© 
upper  mitre  sill,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  unifonnly  thronghoui 
their  entire  length  on  the  l>ottom  and  on  mud  sills  |  laced  under  the  walls.  The  spaccis 
between  tliem  must,  immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  th^ 
best  description  of  puddle,  well  cut  and  rammed,  and  their  tops  must  be  dubl>edtoan 
uniiorm  suiface  to  afibrd  a  fair  bearing  lor  the  planking.  The  timbers  before  being  laid 
piust  be  counterhewn,  if  so  directed. 

Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  imder  each  of 
the  side  walls.  They  are  to  l>e  of  pine  timber,  12  inches  square^ 
arranged  in  trenches  cut  for  their  recejition,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  the  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be 
well  tilled  with  pud'lle,  and  also  a  space  of  4  inches  between  the  ends  of  the  i*es[>ectiv& 
pieces  ;  they  are  not  to  pass  through  the  sheet  piles,  bat  must  be  left  G  inches  short  on 
each  side,  which  space  is  to  be  filled  with  puddle. 

Mitre  Sill  Pl^vtfoums— to  be  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  i*e.ich  from  rear  to  rear  of  th» 

walls,  ail  of  which  must  be  counterhewn  and   well  jointed   with  a  plane,  so  as  to  mak» 

water-tight  joints  for  their  eniire  length  and  depth.      They  are  to  be  secured  by  fiv© 

wrought  iron  screw-bolts  (1^  inches  diameter),  i>assing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  donble  nuts  and  washers,  ia 
order  to  form  a  connection  with  shackle-lK>lts  passing  thi*ough,  and  secureii  to  anchor 
timbers  laid  at  the  bottc^ji  of  the  sheet  pilo  trenches,  or  to  a  block  of  masonry  built  for 
that  puri>05C. 

The  joints  thrcnghout  must  be  well  caulked  with  at  least  two  threads  of  oakom,  aad 
every  precaution  adopted  to  render  the  whole  water-tight 

Fuddle  Trenches,  Ac. — Five  trenches  are  to  be  cut  across  the  fonndation  for  th* 
reception  of  sheet  piles,  namely  :  One  at  the  upper  sidA, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
tlie  luck.  They  ai«  to  be  sunk  5  feet  below  the  foundation  timbei-s,  and  are  not;  to  exceed 
%\  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afford 
an  even  bearing  to  the  piles  ior  their  entii-e  de|>th. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arran^jed,  and  the  piles  placed^ 
ihe  trenches  must  be  well  filled  with  pudAle  ^  the  height  of  the  adjoining  ground. 
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The  puddle  must  in  all  oases  be  made  of  the  beat  material  for  tbat  purpose  which 
can  be  obtained  in  that  vicinity ;  cut,  mixed,  prepared  and  laid  as  directed  by  the 
officer  in  charge. 

SasET  Piles — to  be  of  4-inch  pine  plank,    placed   close   vertio:il1y,  c:enerall7  6 

feet  long ;   they  are  to  be  jointed   with    a  plane,  and  the  edge  of 

Mch  plank  chamfered  on    the   side    next    the   trench.     When  placed,  they  are  to  be 

ftstened  to  the   platform  timber  with  8-inch   pressed   spikus,  two  through  the  top  of 

«ach  plank. 

Flooruici — to  consist  of  two  courses  of  pine  plank  ;  the  first.  3  inches  in  thick- 
ness, is  to  extend  over  the  whole  area  of  the  foundation  ;  and  the 
Mond  coarse,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber 
«nd  at  both  ends  of  the  lock.  They  are  all  to  be  jointe<l  with  a  plane,  and  when 
being  laid  must  be  driven  up  with  wedges  to  water-ti^it  joints  ;  every  3  feet  in 
vidth  of  planking,  in  both  courses,  must  break  joints  at  h«ast  4  leet ;  and  the  upper 
•nrae  must  in  all  cases  break  joints  both  lengthwise  and  transvei-nely  with  the  ono 
Qoderaeath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^ 
incliw  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every 
cniBsing  of  a  timber ;  it  must  be  dubl>ed  to  an  uniiorm  surface  before  the  second 
worse  is  laid — the  latter  to  be  fastened  with  pressed  si>ik(:S,  two  at  each  end  of  a 
plank  and  one  at  each  crossing  of  a  timber,  on  alternate  oides  of  the  plank. 

MrraE  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and   di-essed    with    a    plane.     They    are   to   be    Iraniel,    mortised, 
^eoonned  and  secured  in  the  manner  shewn  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  aro  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ; 
tbey, aa  well  as  the  braces,  must  be  of  a  Siz"*  u>  stand  19  x  IG  inchc^s  when  dressed. 
The  mitre  sills  are  to  be  19  by  19  iiichea — checked  3  inches  into  the  platform 
timbers,  and  ar«^  to  be  tenonned  into  each  other  at  the  mitre,  and  at  die  toe  tenon  ned 
«nd  boxed  into  the  nuiin  siil.  A  check  3  inches  deep  is  to  be  cut  in  the  lower  edge  of  the 
niitre  sills  to  receive  the  ends  of  the  first  cour.se  of  planking. 

Before  they  are  put  together,  all  tho  mortises,  tenons,  and  joints  must  be  well 
«<*ted  with  white  leatl  ;  and  when  about  to  bo  placed  in  thtir  berths,  a  strip  of 
canvas,  well  satui-ated  in  boiling  tar,  is  t.)  bo  plactd  in  the  chejk  formed  iii  the 
iteforin,  into  which  the  mitro  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wronght  iron  ^\  inches 
^ideand  five-eighths  (|)  of  an  innh  thick,  let  in  ilush,  fastt^ned  with  bolts,  and  .irranged 
•B  ahown  on  plan.  Tli«  holes  through  them  must  be  punched  so  as  to  retain  the  lull 
a^gth  of  the  ii*on ;  the  bolts  are  to  be  2  feet  4  inches  long,  ono  and  a  balf  inches  (1  J) 
<^j*nieter,  have  upseu  heads,  and  be  well  ragged  at  tho  points. 

Where  the  foundation  is  rock,  the  mitro  sill  platforms  will  be  made  as  above  described 
— Wdin  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts,  and  at  the 
OQteredge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

Stop-Watebs. — Where  tho  rock  underneath  is  sound,  instead  of  shoot  piles,  at  the 

upper  and  lower  sides  of  ihe  mitro  sill  placlornis,  checks  are  to  be 

<wtintho  rock,  4  inch^-s  or  more  in  dej>th,  and  12  inches  wide,  extending  across  the 

whole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 

^  of  sufiicient  height  to  form  a  close  joint  with  the  outer  timbers  of  tho  platlorm. 
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Before  a  stop  water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check  ;  the  upper 
timber  must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox 
and  key-bolts,  IJ  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-watei-8,  similar  to  thone  abovo  described,  aro  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  t!  ose  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  square,  laid  G  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform,  and  to  the  upper  end  of  the  win^  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox- wedged  tolls,  1^  inches  diameter,  passing  at  least  9  inches  into  the  lock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dabbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chambr^r  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — The  locks  are  to  be  from  1 2  to  14  ieet  lift,  and  the  side  walls  carried  np 
to  2  feet  over  the  surface  water  level  of  the  upper  reach  with  which 
they  are  connec'ed.  The  chamber  walls  are  to  be  10  feet  wide  at  bottom  with  counter- 
fort'j  in  rear,  6  feet  long  in  line  of  wall,  and  three  feet  projection,  placed  not  more  than  12 
feet  apart — the  recesses  are  to  be  2  feet  8  inches  deep  at  top,  and  the  walls  11  feet  wide 
at  bottom.  a 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  tvoen^ 
four  ;  but  the  recess  walls  are  to  be  cairied  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  l)e  earned  np  plumb  to  within  5  feet 
of  the  top ;  thence  batter  to  the  rear  line  of  the  coping ;  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound,  and  durable  stones  ; 
those  which  form  the  face  work  must  be  free  from  di^s,  seams,  or  other  defects,  and  mart 
be  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  oooraet ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  oourses  invariablj 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping ;  but  when  a  course  of  cut  stone  exceeds  1 8  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  coui'ses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  abovo  the  recess  quoins,  and  from  the  head  te 
12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  bo 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  (^^)  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  (|)  of  an  inch. 
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<;;uT  Stones — to  be  neatly  di-essed  and  boucliarded  ;  made  square,  bevelled  or  other- 
wise suited  to  the  fiosition  they  are  to  occupy  in  the  woik.     Their 
Arriaee  mast  be  kept  good,  their  upper  and  lower  beds  made  paiallel,  and  their  end  joints 
in  all  cases  kept  fidl  tor  at  least  two-thirds  the  depth  of  the  beds. 

The  back  part  of  the  stones  must  be  [haTpmered  or  picked  off  to  such  lines  that  the 
baQking  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  or  three  feet  de])th  of  bed  on  the  alternate 
courses.  In  each  coui-se  must  be  headers,  of  at  least  two  feet  length  of  face,  >»nd  4J  feet 
depth  of  bed,  placed  not  more  than  eleven  ( 1 1 )  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  ara  to  be  arranged  as  nearly  as  possible  midway  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  I J  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  ail  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of  its 
face. 

Hollow  Quoins, — to  be  alternately  headers  and  stretchers,  the  former  at  least  4 J 
feet  face  and  5i  feet  depth  of  bed  ;  the  latter  5  J  feet  face  and  4| 
feet  bed.  The  headers  are  to  t)e  checked  so  as  to  bond  at  least  one  foot  over  the  face 
«tonee  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increasing 
-downwards  at  a  rate  porresponding  to  the  batter  of  the  wall  ;  the  hollow  to  be  dressed  out 
tme  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
Hue  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer,  after 
the  contractor  has  given  the  height  of  the  courses  ho  intends  to  use. 

Hecess  Quoins, — ^to  be  also  4|  by  5^  feet,  and  5^  by  4^  feet  laid  alternately  out-bond 
and  in-bond,  bevelled  as  shown  on  plan ;  the  headers  to  be  checked 
90  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chaik-Wblls  and  Man-Holes. — ^There  are  to  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  plan  ;  each  well  will  be  two  feei 
square  inside  ;  and  the  man-holes  from  them  to  the  front  of  the  lock- walls  are  to  be  mads 
st  the  angles  and  widths  to  permit  the  play  of  the  chains^  and  of  such  height  as  the 
engineer  may  direct. 

nie  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
«iie  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  ohain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  ais  the  face  walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

CouBSED  WoEK^-^for  the  face  of   the  chamber  walls  may  be  9  inches  high  and 

upwards  ;  b\it  a  course  once  commenced  must  be  continued  the 

flame  height  thi'oughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 

op  the  height  of  one  course  of  cut  stone.     They  must  be  at  least  20  and  30  inches  depth 

43i  bed  in  Uie  alternate  coui-ses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
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walL     In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  facOi  and  €- 
feet  depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchera  must  bo  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed, to  the  batter  of  the  wall,  boncharded  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  bo  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  veiiical  joints  of  the  stonC;  when  in  place,  ^haU 
not  exceed  three-eighths  (|)  of  an  inch. 

Backing— ^to  consist  generally  of  well-shaped  stones,  rot  less  than  6  inches  in  thick- 
ness and  4  feet  area  of  bed,  laid  level  in  full  mortar   beds,  and  proi>erly 
bonded  throughout  the  wall ;  where  the  depth   of  the  face  stone   equals  or  exceeds  1 2 
inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does  not  exceed 
that  oi  the  facework. 

Tlie  lower  beds,  if  necessary,  must  be  picked  off  to  insure  an  uniform  and  equal  bear- 
ing on  the  coube  below ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  it*  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  bix>ught  to  a  level  for  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  ex  Lend  to  the  rear  line  of  the  wall. 

CoPiKG  Stones — of  the  chamber  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  t'le  frost  batter  in  the  rear, 

and  to  the  face  batter  of  tue  walls;  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  t'y  be  at  least  15  inches  in  height  of  coui-se,  and  not  less  than  4  feet  long  in  line 

of  walL 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  wfll  extend  over  the 
buttresses  for  the  chain-wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  lurnished.  • 

The  hollow  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bed. 

Tlie  lower  bed  and  joints  of  each  stone  must  be  kef  >t  full,    the   upper  bed  and  face 

neatly  dressed,  and  the  inner  top  arris  rounded  ott  to  a  radius  oi  3  inches.     The  whole  to 

g  be  laid  s^  that  the  horizontal  and  veitical  joints  &hall  not  exceed  one-fourth  (|)  of  an  inch. 

A  dawcl,  4  inches  long,  of  1  J-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  }ind  G  iiiches  from  the  top. 

Breast  Wall— will  be  carried  up  to  within  6  inche^s  of  the  bottom  of  the  upper 
rt^ach,  unconnected  with  the   side   walls   of  the  lock  ;  it  will  be  7 
feet  wde  a*!  bottoi),  3  feetou  top,  built  of  coursed   masonry  and  covered  with  suitablQ- 
oopug. 
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When  locks  ai*e  wholly  or  in  part  in  rock  cutting,  the  space  between  the  back  of  the 
wallf  and  rock  must  be  oiade  up  of  conci^ete,  well  mixed  and  pounded,  and  carried  up 
limiiltaneoasly  with  the  walls. 

Covc&BTE — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
olean,  sharp  sand,  in  such  proportions  as  may  be  required. 

MoKTAB. — ^The  whole  masonry  of  the  locks  must  be  laid  in  mortar  made  of  the  beat 
hydraulic  cement,  mixed  with  clean,  larfre-graineH.  sharp  sand;  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  nnfj  be. 
directed.  ^ 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
wed  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  conti'actor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
aas,  and  it  must  bo  prepared  under  the  directions  and  to  the  s.itisfaction  of  the  olHcer  in 
duuge. 

Grout  shall  be  made  either  by  arldina;  a  suflioient  quantity  of  water  to  well  tempered 
rich  mortar,  or  by  using  about  one  and  a  half  ( I  J)  of  clean,  sharp  sand  to  one  of  cement^ 
tad  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
periy  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress,  the  walls  must  b3  kept  free*  from  all  improper 
material^,  and  both  the  face  stones  and  backing  must  be  well  washed  if  cliiy  or  other 
nil  adheres  to  them  ;  and  in  warm  weablier  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  muse  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  ot  frost. 

Order  op  Building. — The  walls  are  to  be  carried  np   in   such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time  and  so  that 
one  wall  shall  not  be  carried  up  more  than  one  course  liigher  than  the  other. 

The  stones  must  be  prepared  for  tlie  i-espective  places  they  are  to  occupy  in  the  work 
Wore  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  course  are  to  be 
properly  grouted  up  before  a  no  blier  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  tlie  stone 
must  be  provided  by  the  contractor  ;  and  every  precaution  adopted  to  guard  agaiusti  dis- 
torbing  the  stones  after  chey  arc  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  three  feet  in  width,  carried  the  entire 
height ;  it  must  be  made  of  tho  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  iu  thickness,  each 
of  which  must  be  watered  jiroperly,  cut  transversely  and  longitudinally,  well  tnmlden 
•nd  pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle 
beds,  where  required  at  othf^r  places,  are  to  bo  made  in  a  similar  way,  and  of  such 
dhnensions  as  may  be  directed. 
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The  embankments  at  the  back  of  the  waKs,  made  up  in  the  manner  already  described, 
aro  to  be  25  feet  in  width,  and  have  a  declivity  of  six  inches  outwards  Irom  the  lock. 

Rubble  Walls — forming  the  extension  of  the  wings  at  the  head   and  foot  of  the 
locks,   must  be  formed  of  a  large  class  of  sound,  well-shaped, 
durable  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  aio-tar  for 
such  a  distance  below  the  lock  as  may  be  directed. 

The  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between  the 
locks,  the  slope  walls,  inner  face  of  the  banks,  or  retaining  walls,  as  the  case  may  be  ; 
and  the  face  of  the  stones  are  to  be  hammered  or  scabbled  to  such  batters  or  lines  as  may 
be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

KEauLATiNG  Weirs — arranged  as  indicated  on  the  general  plans,  or  in  such  other 
positions  as  may  be  required,  are  to  be  constructed  as  hemin 
described.  The  pits  for  them  are  to  be  sunk  at  least  5  feet  below  the  surface  level  of  the 
lower  reach,  and  made  sufficiently  large  to  admit  the  side  walls.  The  material  excavated 
from  the  pits,  as  well  as  from  the  i*aceway  or  water-coui*ses  leading  to  or  from  them, 
is  to  be  used  for  forming  banks  where  required,  and  must  be  hauled  and  placed  in  the 
manner  previously  described. 

The  bottom  of  the  pit  muse  be  trimmed  to  a  level  and  uniform  surface  to  receive  the 
foundation  timbers,  which  are  to  be  of  pine,  1 2  inches  square,  laid  1 2  inches  apart,  and 
to  rest  on  mud  sills  placed  within  the  line  of  the  side  walls  and  on  the  bottom  through- 
out their  entire  length.  The  spaces  between  the  timber  to  be  filled  with  a  good  description 
of  puddle,  well  beaten  down  ;  floor  to  be  of  3-inch  pine  plank,  laid  to  break  joint  every 
3  feet  in  width  of  pjanking,  and  be  well  fastened  with  white  oak  treenails,  9  inches  long 
and  1 1  inches  diiuneter ;  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every 
crossing  of  a  timter.  Below  the  breast  wall  and  between  the  wings,  a  second  course  of 
plank,  2  inches  in  thickness,  is  to  be  laid  and  fastened  as  may  be  directed. 

There  are  to  be  three  ranges  of  sheet  piles  across  the  foundation ;  one  above  and 
another  below  the  breast  wall,  and  the  third  at  the  lower  end  of  the  wings  ;  they  are  all 
to  lo  of  like  dimensions,  placed  and  secured  as  stated  for  those  in  the  lock  foundations. 

Masonry — walls  are  to  be  built  in  the  positions  and  be  of  the  respective  dimen- 
sions represented  in  the  general  plan  ;  throughout  they  must  consist  of 
sound  and  durable  stones,  free  from  seams  and  other  defects,  laid  in  full  mortar,  on  their 
natural  beds. 

The  wings  are  to  be  of  ''  rock  work,"  carried  up  to  a  batter  of  1  in  1-2,  f^e  It 
inches,  and  2  feet  depth  of  bed  in  the  alternate  courses,  with  headers  3^  feet  depth  of  bed^ 
and  not  more  than  iO  feet  apart  in  every  course,  dressed  and  laid  so  that  the  beds- and 
end  joints  shall  not  exceed  three-eighths  (f )  of  an  inch. 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  oourses,  with 
headers  in  each  course  4^  feet  deep,  and  not  more  than  9  feet  aparl, 
all  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an 
inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame  work  of 
the  sluices,  and  the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4  inches  to 
the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
the  sides  of  which  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  each,  and 
the  thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet^. 
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Breast  Wall  Coping — to  be  4  feet  wide  on  top,  increasing  in  width  downwards  to 
the  batter  of  the  wall ;  the  lower  bed  and  joints  must  be  kept 
-fall  throughout,    the    top    di-essed    fair,   and    have  a  declivity  of  1  inch  towards  the 
up-stream  side. 

A  centre  pier  is  to  be  carried  up  above  tlie  breast  wall  to  form  a  bearing  for  a 
bridge ;  it  is  lo  be  5  J  feet  wide  at  bottom — batter  on  both  sides  so  as  to  be  4  feet  wide  at 
top,  and  built  in  courses  coiTCsponding  in  height  to  tho.se  of  the  bntast  wall,  and  of  such 
a  width  of  bed  that  two  stones  will  make  up  the  thickness  of  the  pier,  and  have  headers, 
not  more  than  9  feet  apart,  passing  entirely  through  the  wall. 

The  coping  to  be  dressed  on  top,  and  of  the  full  width  of  the  wall.  Offsets  on  the 
different  courses  of  the  lower  winj^s  to  be  made  from  b  feet  over  the  level  of  the  lower 
reach,  as  i*epresented  on  plan.  Wing  coping  to  be  at  least  12  inches  high,  3 J  feet  wide, 
with  beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

In  addition  to  a  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry  4  feet  thick  and  at  least  7  feet  in  length  will  be  carried  up  in  rear  of 
^esUih  wing,  to  the  height  of  the  water  level  of  the  upper  reach. 

Backing — to  be  of  a  like  class  of  stone,  and  laid  in  like  inanner,  as  described  for 
the  rear  part  of  the  lock  walls. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement 
mdrlar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls  to 
the  full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this 
purpose,  as  well  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  s*  eet  pile 
trenches,  must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section 
or  in  the  vicinity  of  the  work. 

DIVERSION   OF   THE   GREAT   WESTERN   RAILWAY  LINE. 

To  c^ard  against  interruption  to  the  railway,  or  to  the  canal  in  this  vicinity, 
arrangements  have  been  made  by  which  the  track  of  the  former  shall  pass  under  the 
latter  at  a  point  above  the  eighteenth  lock. 

To  onable  this  to  be  done,  the  new  part  of  the  railway  will  leave  the  present  one  a 
short  distance  west  of  the  Valley  of  the  Ten  Mile  Creek,  and  continue  on  such  lines  as 
will  lead  through  a  culvert  built  on  a  like  curved  range,  obliquely  to  the  canal,  thence  it 
takes  a  coarse  inclining  toward  the  present  track,  and  gradually  touches  the  existing 
boundary  line  of  the  railway  property  at  about  a  mile  and  a-half  (measured  along  the 
new  line)  from  the  western  point  of  divergence. 

The  present  boundary  of  the  railway  property  at  both  ends  of  the  new  line  is  about 
the  extent  of  this  kind  of  work  embraced  in  the  section. 

To  the  west  of  the  culvert  the  inclination  will  be  a  little  over  21  feet  to  the  mile  ; 
through  the  culvert  the  road  bed  will  be  nearly  level,  and  to  the  eastward  of  it  th« 
gradient  for  some  distance  will  be  about  42  feet  to  the  mile. 

In  cuttings,  the  bottom  will  be  made  24  feet  wide  at  the  level  of  sub-grade,  and  the 
top  of  embankments  at  the  same  level  is  to  be  made  18  feet  wide.  The  side  slopes  in 
both  excavation  and  embankment  are  to  hi  one  and  a-half  horizontal  to  one  vertical, 
<exoept  in  rock-cutting  where  they  are  to  be  made  a  quai-ter  to  one. 
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All  the  inateriAl  excavated  from  the  cuttingR  for  Hie  new  part  of  the  railway^ 
beyond  that  required  to  form  embankments  on  the  line,  or  for  making  up  banks  around 
the  basins,  or  for  other  necessaiy  purfioses,  must  be  depoaiteJ  near  the  west  end  of  the 
new  line  in  the  Valley  of  the  Ten  Mile  Creek,  or  at  such  other  places  in  that  vicinity  as 
may  be  pointed  out  to  the  contractor.  Spoil  banks,  wherever  formed,  must  invariably  be 
made  of  the  height  required,  have  such  an  inclination  on  top,  and  the  sides  trimmed  to 
such  slopes  as  may  be  directed. 

In  the  cuttings  for  the  new  line  of  i-allwny  there  is  reason  to  believe  that  rock  will 
be  met,  especially  towards  the  eastern  end  of  it ;  wherever  this  occurs  a  berm  will  be 
made  on  the  top  of  the  rock,  of  such  a  width  a**  will  admit  of  that  part  of  the  slope  over 
it  forming  a  continuous  line  with  those  parts  of  the  banks  on  both  sides. 

In  case  of  springs  being  found  in  the  cuttings,  or  of  water  oozing  out  of  the  banks, 
under  drains  must  be  formed  from  all  such  places  to  the  side  ditches,  either  directly  or 
otherwise,  as  circumstances  may  require.  The  drains  must  be  sunk  below  the  frost  line, 
be  made  of  the  extent,  and  run  in  the  direction  that  will  be  most  likely  to  etiect  the 
object.  They  are  to  be  made  as  narrow  as  possible,  and  in  the  bottom  a  few  small  oedar 
poles  should  be  placed,  and  over  them  20  to  24  inches  of  coarse  gravel,  or  small  broken 
stone,  over  which  a  layer  of  brush  should  be  spread  before  the  ti-cnoh  is  filled  up. 

After  the  slopes  have  been  trimraod  to  the  required  angle,  and  the  surface  of  tho3e 
forming  the  sides  cf  the  cut  have  been  prepared  in  the  best  manner,  they  are  to  be  sodded, 
if  so  directed  ;  the  sods  to  be  of  an  approved  description,  properly  laid  and  fastened  with 
such  a  number  of  suitable  pins,  well  driven  into  the  slopes,  as  may  be  considered 
necessary  to  effect  the  object. 

On  the  comj^leticn  of  the  cuttings,  and  the  formation  of  the  road-bed  to  the  gradients 
stated,  channels  to  carry  off  the  surface  water  are  to  be  made  along  each  side  of  the 
bottom  ot  the  slo|»es.  They  ai-e  to  be  faced  or  lined  with  a  durable  class  of  well-shaped 
stones,  from  8  to  10  inches  in  depth,  pitched,  laid  close  together,  and  be  properly  bedded 
in  sand,  well  pounded,  and  of  a  depth  of  at  least  six  inches.  The  upper  surface  of.  them 
to  \te  concave  from  G  to  18  inches,  transversely,  straight  on  the  sides,  and  have  a  width 
varying  from  2^  to  5  feet,  or  be  of  such  othur  depth  and  width  as  it  may  be  found  neoes- 
saiy  to  adopt. 

At  every  IHO  feet  in  length,  or  where  it  may  be  consideixid  ne^jessary,  a  cross- wall  2 
feet  thick,  laid  in  hydmulic  cement  mortar,  is  to  be  built  the  full  width  of  the  channel  ; 
the  foundations  of  the  walls  are  to  be  at  least  o  feet  lower  than  the  bottom  centre  line  of 
the  channel  at  the  res[»ective  j)laces. 

If  the  nalure  of  the  material  renders  it  necessary  to  construct  a  retaining  wall  along 
the  toe  on  one  or  both  sides  of  tho  cutting,  the  work  must  be  done,  and  a  well-bedded 
properly  jointed  coping,  2^  feet  in  width  and  at  least  10  inches  in  thickness,  put  upon  it. 
The  whole  of  tho  masonry  connected  with  the  wall  will  be  classed  and  paid  for  undar  the 
item  of  "  llubblo  Work." 

"Where  the  drainage  has  an  outlet  through  culverts  under  the  present  track,  such  as 
can  be  rendered  available,  the  drainaQ;e  from  the  south  side  is  to  be  led  towards  it  by 
means  of  a  culvert  built  under  the  new  line,  its  bunks,  &c.,  «fec.,  the  masonry  of  which 
will  be  paid  tor  at  the  prices  tendered  for  the  kind  of  work  of  which  the  side  walls  are 
built,  i.e.  whether  coursed  or  rubble  work,  laid  dry  or  in  mortar.  But  in  either  case 
the  covering  must  bo  large,  flat,  well-shaj)ed  stones,  of  a  size  to  have  a  bearing  of  at  least 
8  inches  on  the  wall  on  either  side,  and  the  foundation  forraei  of  timber  and  )»lank,  with 
ranges  of  sheet  piles  at  both  ends,  or  at  such  other  places  and  of  such  a  length  as  may  be 
directed. 
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Catch-water  Drains— must  also  be  formed  a  short  distance  back  from  the  top  edge 
of  tlie  slope^  to  exclude  fi*oai  the  cut  the  surface  waber  of  thft 
adjoining  lands  :  together  with  all  other  necessary  ditche:i,  t&o  ,  for  the  full  drainage  of  the 
new  line  of  railway  and  works  connected  with  it 

All  of  the  ditches,  drains,  excavation  of  foundation  pits  for  masonry,  Ac,  must  bo 
executed  at  the  time,  in  the  manner  and  the  material  diu[)08ed  of,  as  dii-ected  by  the  officer 
in  charge. 

Fences  are  to  be  put  on  both  sides  of  the  land  occupied  by  the  railway  ;  they  are  to 
haTO  sound,  straight,  well-sliap<fd  cedar  posts,  8  feet  long,  and  G  inches  diameter  at  the 
small  end,  placed  not  moi-e  than  6  feet  apart  from  centi-e  to  centre.  They  are  to  be  let 
3  feet  9  inches  into  holes  boi*ed  in  the  ground  for  that  puqiosr*,  and  the  earth  around 
them  roust  then  be  well  packed^  the  posts  properly  lined,  and  suitable  faces  male  to  receive 
the  boards.  The  latter  to  be  in  four  continuous,  uuiform  ranges  ot'one  inch  pine  board% 
•of  approved  quality,  10,  8,  6  and  4  inches  in  width,  and  in  lengths  of  12  or  18  feet.  They 
are  to  be  placed  at  such  heights  and  distances  apart  as  may  be  directed,  put  on  so  as  to 
break  joint  properly,  and  be  fastened  with  three-inch  nails,  two  at  every  crossing  of  a 
post.  A  batten,  one  inch  thick  and  5  inches  wide,  must  be  fastened  with  nails  4  inches 
long  over  the  boards  opposite  each  post;  after  the  posts  have  l>ee.i  cut  to  an  uniform  height, 
a  csip  pi-^ce,  4x6  inches  pine  scantling,  must  be  well  fastened  with  4-iuch  nails  on  the 
top  of  them. 

TUNNEL   OR  CULVERT. 

The  tunnel  by  which  the  railway  is  to  be  carried  under  the  canal  is  to  l)e  of  the  best 
cUffls  of  dressed  masonry,  laid  throughout  in  hydraulic  cement  mortar,  pi-epared  as  pre- 
viously described  for  the  locks.  It  will  be  abo\it  G50  feet  in  length,  coiresponding  in 
range  with  the  curve  line  of  approach  to  it  at  both  ends  ;  it  is  to  bo  1 G  feet  in  width,  and 
18  feet  high  in  the  centre  over  the  level  of  the  i-ails. 

The  pit  for  it,  if  in  clay,  must  throughout  be  excavated  to  the  depth  of  2  J  feet  below 
the  level  of  the  rails,  but  the  space  to  be  occupied  by  the  walls,  fcr  about  500  feet  in  th» 
middle  part  of  the  culvert,  is  to  be  sunk  2  feet  lower,  or  4^  feet  below  the  rail  level ;  and 
for  75  feet  at  each  end,  the  foundation  for  the  walls  must  be  sunk  G  feet  below  the  level 
of  the  rails. 

From  rear  to  rear  of  the  seats  for  tho  walls  the  distance  will  be  about  34  foet,  on 
whicli  an  allowance  for  side  slopes,  of  about  1|  horizontal  to  1  \ertical,  will  ba  made. 

The  seat  for  the  side  walls  must  be  taken  off  level  and  smooth  at  tho  respective 
heights  above  stated,  or  at  such  others  as  the  nature  of  the  foundation,  in  the  opinion  of 
the  engineer,  may  require. 

The  excavation  for  the  culvert  pit  will  not  be  considered  as  commencing  until  after 
a  cnt  24  feet  in  width  at  bottom,  with  side  slojies  of  1|  horizontal  to  1  vertical  has  been 
completed  to  the  depth  and  gradient  previously  stated  ;  below  and  outsiile  of  these  lines, 
within  the  space  to  be  occupied  by  the  structure,  will  be  measured  and  estimated  as 
••  Culvert  Pit  Excavation." 

In  case  rock  be  found  at  a  higher  elevation  than  required  for  the  railway  track 
through  the  tunnel,  the  pit  from  the  surface  of  the  rock  downwaitls  will  only  be  made 
about  1  foot  wider  on  each  side  than  the  space  required  for  the  side  walls,  and  Uie  bottom 
will  not  be  sunk  lower  than  aliout  3  feeo  bel#w  the  level  of  the  rails,  if  the  rock  is  of  » 
cofficiently  sound  and  compact  naturo  to  warrant  this  coarse  being  adopted. 
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The  side  walls  or  abutments  are*  to  be  61  feet  iMck  at  tBe*  springing  of  the  arcFi, 
increasing  in  thickness  downwai-d  an  average  of  about  IJ  inches  for  every  foot  in  height, 
i.e.,  the  walls  are  to  be  8  feet  wide  at  tlie  bottom,  and  at  the  top  of  the  fiist  2  feet  an 
ofiset  of  4  inches  is  to  be  made  on  both  sides,  the  face  is  then  to  have  a  batter  of  1  in  34, 
and  the  rear  is  to  be  carried  up  plumb  ;  but  at  ^  and  at  §  of  the  height  of  the  walls,  an 
offset  of  4  inches  each  will  be  made. 

In  rear  of  the  abutments  counterforts  10  feet  long,  6  feet  wide  at  tJie  bottom,  and  4 
feet  at  the  top,  are  to  be  carried  up  from  the  foundation  to  within  2  feet  of  the  crown  of 
the  arch  ;  they  are  to  be  placed  directly  under  the  centre  of  the  banks  of  the  canal,  and 
under  that  of  the  I'aceway,  making  in  all  6  counterforts,  at  the  places  and  of  the  dimen- 
■iona  stated. 

Up  to  within  2  feet  of  the  level  of  the  rails,  the  walls  are  to  be  built  of  heavy  block 
masonry,  properly  bedded  and  bonded  throughout,  and  laid  in  full  mortar  beds.  The 
lower  or  foundation  course  must  t>e  at  least  10  inches  in  thickness,  in  blocks  of  not  less 
than  9  feet  area,  laid  in  a  full  "  owimming  "  bed  of  mortar,  placed  upon  the  seat  prepared 
for  the  walls. 

The  stones  to  be  used  in  all  this  part  of  the  abutments  must  be  picked  to  fair  beda 
and  made  of  a  uniform  thickne&s,  so  that  the  horizontal  joints,  when  the  stones  are  laid, 
^hall  not  exceed  five-eighths  (|)  of  an  inch  ;  the  sides  and  ends  of  the  stones  must  also  be 
•oabbled  in  such  a  manner  that  the  vertical  joints  shall  not  be  more  than  I  inoh  and  a 
quarter  (1|). 

The  abutments  over  the  heights  above  mentioned  (2  feet  under  the  top  of  the  rails) 
are  to  l)e  of  a  like  class  of  work  as  described  in  a  preceding  part  of  this  specification  lor 
the  ctit  stone  portion  of  the  locks,  i.^.,  the  face  stones  are  to  have  2  and  5  feet  depth 
of  bed  in  the  alternate  courses,  with  headers  of  4}  feet  depth  of  bed  placed  not  mor& 
than  9  feet  apart  in  evei7  course.  The  face,  beds  and  joints  of  all  the  stones  to  be  drojaed 
are  laid  to  the  horizontal  and  vertical  joints  therein  stated. 

Tlie  backing  stones  of  the  abutments  must  also  be  prepared^  arranged  and  laid  aa- 
provided  for  those  in  connection  with  that  part  of  the  lock  walls  above  referred  to,  and 
•very  precaution  adopted  to  make  the  whole  of  the  best  and  most  substantial  claM  oi 
masonry. 

The  arrangement  of  courses  on  both  sides  of  the  culvert  must  be  such  that  the  coarse 
under  the  springing  line  of  the  arch  shall  be  at  least  3^  feet  width  of  bed — the  faoe  of 
which,  instead  of  battering  as  those  below  it,  is  to  be  reversed  and  overhang  at  the  rate  of 
one  in  twelve,  and  be  laid  so  that  at  the  top  it  shall  have  a  projection  of  three  inches,  to 
form  in  part  a  bearing  for  the  centering. 

The  arch  to  be  a  semi-circle  of  about  8|-  feet  radius,  and  must  be  formed  of  regular 
and  unbroken  courses  of  stone  of  the  full  depth,  laid  in  full  moi*tar,  to  joints  at  no  place 
exceeding  one-fourth  (^)  of  an  inch. 

The  voussoirs  must  be  two  feet  two  inekea  in  depth  of  bed,  and  when  prepared  must 
have  a  mean  thickness  of  at  least  12  inches.  Their  beds  must  be  dressed  to  radiate  truly 
from  the  centre  of  the  arch,  and  for  the  width  of  two  feet  from  the  line  of  soffit  they  muflt 
be  kept  full  so  as  to  present  a  fair,  even  suiiaoe  throughout 

They  must  be  in  lengths  of  not  less  than  2|  feet,  and  the  arrises  at  the  ends  most  be 
good,  and  the  joints  kept  full  for  at  least  two-thirds  of  the  depth  of  the  stone.  The 
intradoB,  or  lower  side  of  the  arch  must  be  dressed,  and  the  beds  of  the  voussoirs, 
the  whole-length  of  the  arch  are  to  be  chamfered  to  the  breidth  and  depth  of  one  inoh. 
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The  heads  of  the  ring  stones  are  to  project  one  inch  and  a  half  beyond  the  line  of  the^ 
spandrel  or  retaining  wall,  and  at  the  joints  are  to  be  chamfered  as  stated  for  the  beds  of 
the  voussoirs.  In  other  respects  the  stones  are  to  bo  dressed  in  like  manner  as  described 
for  the  face  of  the  abutment. 

All  the  stones  of  the  different  courses  must  break  joints  over  ahd  with  each  other  at 
least  12  inches,  and  throughout  they  rou&t  be  laid  in  full  mortar-beds,  and  driven  by 
means  of  a  heavy  wooden  maul,  to  the  joints  above  stated,  one-fourth  of  an  inch. 

All  the  end  joints  must  be  carefully  and  fully  grouted  as  the  works  proceed,  and  • 
every  precaution  adopted  to  render  all  the  joints  l)etween  the  stones,  and  the  arch  as  a 
vbole,  as  well  as  the  works  connected  with  it,  impervious  to  water. 

The  abutment  walls  are  to  be  carried  up  to  within  18  inches  of  the  crown  of  the 
trch,  and  the  whole  well  moistened  with  water,  then  thoroughly  flushed  on  the  back  and 
levelled  up,  or  rounded  to  a  moderately  smooth  surface  with  cement  mortar  of  such  a 
depth  and  in  such  a  manner  as  may  be  directed^ 

At  both  ends  of  the  structure  the  wing  walls  are  to  be  circular,  each  end  termina- 
ting in  a  pier  4  feet  square  at  top,  and  having  one  foot  projection  on  the  front  side.  They 
are  to  be  7^  feet  in  thickness  next  the  abutments,  5  feet  at  the  outer  end,  and  are  to  be 
carried  up  to  a  batter  of  one  in  twenty-four,  to  the  height  of  4^  feet  over  tbe  under  side 
of  tbe  arch  at  the  centre.  The  foundations  are  to  be  stepped  off  to  suit  the  banks,  but 
the  highest  part  of  them  must  in  all  cases  be  six  feet  below  the  line  of  the  adjoining  slope. 

The  face  of  the  walls  to  be  of  stones  20  and  30  inches  depth  of  bed  in  the  alternate 
eourees,  with  headers  in  every  course  3 J  feet  depth  of  bed,  placed  not  more  than  9  feet 
apart ;  all  the  stones  to  be  dressed  and  laid  so  that  the  horizontal  and  vertical  joints  shall 
not  exceed  three-eighths  (|)  of  an  inch. 

On  each  side  of  the  ends  of  the  structure  at  about  2^  feet  back  from  the  side  lines,  a 
pihuBter  having  about  12  inches  projection,  with  a  batter  of  one  in  twenty-four  on  both 
laoe  and  sides  will  be  carried  up  to  about  5}  feet  above  the  centre  of  the  arch,  where  it 
will  have  a  width  of  3  J  feet. 

The  ends  up  to  the  springing  line  are  to  have  a  like  batter,  thence  upward  the  head 
of  the  arch  and  wall  over  it  will  be  vertical,  and  the  side  string  course  is  to  be  returned 
into  the  pilasters. 

The  outer  ends  or  portals  of  the  tunnel  and  wings  are  to  bo  of  rock  work,  with  a 
QMffgin  dnal  of  one  inch  along  the  sides  and  ends  of  the  stones,  angles  of  pilasters,  and 
^where  as  may  be  required. 

The  coping  for  the  walls  must  in  all  cases  be  at  least  12  inches  in  thickness,  that  for 
the  wings  to  be  three  feet  wide  on  top ;  for  the  piers  4^  x  4  feet,  and  over  the  arch  and 
abutments  3|  feet  in  width.  .  They  must  all  be  dressed  so  that  the  horizontal  and  vertical 
jomtB  shall  not  exceed  one-fourth  of  an  inch,  and  tbe  upper  sides  and  faces  of  all  of  them 
as  well  as  the  face  of  the  course  immediately  below,  must  be  neatly  dressed  throughout, 
and  laid  to  such  lines  and  projections  as  may  be  directed. 

The  arches  are  to  be  formed  on  properly  framed  centers  of  approved  construction  and 
inoatbe  supported  on  slack  blocks  such  as  will  admit  of  their  being  gradually  lowered. 

Contractors  are  requested  to  bear  in  mind  that  the  cost  of  centers  and  covering  must 
^embraced  in  the  price  tendered  for  the  masonry. 
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The  spaces  in  rear  of  the  abutments  and  around  the  conntertorU  must  be  properlj 
<5leared  out,  and  aftcrwaixis  tilled  with  a  good  dciscriptioii  of  puddle,  well  cut,  trodden  and 
pounded.  As  soon  as  the  adjoining  bank^  will  admit,  the  puddle  beds  or  walls  are  to  b» 
carried  up  four  feet  in  width,  to  within  one  foot  of  the  ci*own  of  the  arch,  and  the  spaces 
between  the  puddle  and  the  soliil  banks  are  to  be  made  up  with  material  hauled  on  in 
-carJs  or  wagons  as  provided  for  the  formation  of  other  banks  necessary  to  be  water-tight, 
and  they  ate  tc  he  C}irrie<l  up  in  this  manner  to  a  like  height  as  the  puddle  walls  abov^e 
mentioned.  When  the  embankments  thus  foi*med  have  been  fully  consolidated,  a  puddle 
bed  is  to  he  made  between  the  original  bank  on  one  side,  across  the  tunnel  to  the  aolid 
bank  on  the  op))osite  side,  which  must  be  carried  up  to  canal  bottom  and  extend  the  whole 
length  of  the  tunnel. 

In  case  the  lower  part  of  the  cutting  is  rock,  concrete  will  be  used  in  rear  of  the  walls 
up  to  the  surface  of  the  rock. 

If  considered  necessary  for  the  security  of  the  structure,  the  contractor  mast  lay  a 
foundation  of  concrete  for  such  a  width,  length,  and  depth  as  may  be  directed. 

A  channel  along  both  sides  of  the^tunnel  will  be  formed  of  pitched  stime  of  like 
dimensions,  laid  on  a  bed  of  well  pounded  sand  in  a  similar  way  as  pi-ovid«d  for  othex* 
povtions  of  the  water-courses,  except  that  they  will  be  narrower  and  deeper,  and  that  the 
sides  of  the  stones  must  be  roughly  scabbled  to  suit  the  position  they  ai-e  to  occupy.  If 
so  directed,  this  part  of  the  water-courses  must  be  well  grouted  after  the  stones  are  placed. 

The  culvert  for  passing  the  water  of  the  "  Ten  Mile  Creek  "  is  to  belengthened  aboal 
70  feet,  and  will  be  of  alike  class  of  masonry,  laid  in  hydraulic  cement  mortar  as  that  of 
the  pi*e8ent  structure,  which  is  built  upon  a  foundation  of  timher  and  phuak,  is  10  feet  in 
width  between  the  side  wnlls  and  hai  a  semi-circular  arch,  the  sollit  of  which,  in  the 
<3eutre,  is  1 1  feet  over  the  floor. 

The  foundation  for  the  extension,  if  the  nature  of  the  lK)ttom  admits,  will  be  formed 
in  a  similar  manner,  the  wings  made  of  a  like  form  and  extent,  and  the  whole  of  the  work 
carried  out.  executed  and  finished  in  a  way  equal,  at  least,  to  that  of  the  existing cid vert; 
the  price  tendered  for  masonry  to  include  centers. 

In  case  it  should  be  found  necessary,  the  contractor  must  provide  and  drive  a 
^ufFislent  number  of  bearing  piles  to  awry  the  structure,  or  a  foundation  may  be  formed 
of  oonci-ete ;  but  in  either  case  the  floor  will  consist  of  timber  and  plank  ;  and  two  courses 
of  three-inch  sheet  piles  of  suc'.i  de[)th  as  may  be  required  mr.st  be  put  in  across  the 
foundation — oneat  the  upper  end  of  the  side  walls^and  another  at  the  outer  end  of  the  wings. 

The  trenches  cut  for  the  sheet  piles  must  be  properly  tilled  with  a  good  deacriptioa 
of  puddle. 

It  is  to  be  clearly  and  distinctly  understood  that  all  the  works  connected  with  the 
formation  of  the  canal  and  its  embankments,  construction  of  locks  and  weirs,  as  well  as 
all  those  connectei  with  the  new  line  for  the  diversion  of  the  railway,  embniced  in  this 
section  (12),  must  nil  be  conducted  and  carried  on  in  such  a  manner  as  not  to  interfere 
in  any  way  or  shape  with  the  working  of  the  present  line  of  the  Great  Western  Railway, 
as  the  contractor  will  be  held  strictly  and  legally  liable  to  the  proprietors  of  the  railway, 
the  public  or  individuals,  for  any  damage,  loss,  accident,  or  detention  which  may  bo 
sustained  through  his  acts,  whether  the  samo  arise  from  oversight,  neglect,  or  from  a  desiro 
to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

The  contractor  must  construct  dams  wherever  it  mny  be  necessary  to  keep  out  water 
during  freshets,  cr  to  guard  against  leakage,  springs  or  surface  drainage. 


Digitized  by  VjOOQIC 


97 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  bailing,  removing 
ice  and  snow,  and  evcrjr  contingency  directly  or  indirectly  connected  with  unw.itering 
the  lock,  weir  and  culvert  pits  and  all  other  portions  of  the  works  during  their  progress, 
And  up  to  the  full  completion  of  the  whole,  and  the  satisfactory  removal  of  all  coffer 
<lams  and  other  temporary  works,  must  be  stated  in  the  bulk  sums  stated  in  the  tender 
for  unwatering  the  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and   general   mode   of  construction,  but   detailed 

working  drawings,  nrrangeil,  modified  and  adapted  to  each  lock  and  weir  foundation,  for 

the  tunnel,   and   all   such  other  parts   of  the  structures  as  may  be  required,  will   be 

furnished  as  the  works  proceed. 

Materials,  Service  Ground,  <tc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
•procure  all  plant,  tools,  implements,  derricks,  machinery,  and  labor,  and  everything  neces- 
sary for  the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  section 
allottdd  to  him)  as  contemplated  in  this  specification. 

All  *Jie  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  pui-chase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosocuiion  of  the 
work  as  hei'ein  described,  and  the  instructions  of  tho  erigineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  ci\se  of  firms — except  there  are  attached  the  actual  tfignature,  tho 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  pecurity  will  be  requii-ed  on  real 
estate,  or  by  a  deposit  of  money,  public  cr  municipal  securities,  or  bank  stocks,  to  an 
amount  oifivt  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  i*e8idents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whoss 
"Tendei^*  has  been  accepted  shall  have  entered  into  contract,  and  must  be  prooeedeKl  with 
in  such  a  manner  as  to  fully  satisfy  the  De|)artment  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  beforo  the  Ist  dav  of 
Hay,  1877. 

JOHN  PAGE, 

Chie/  Engineer  of  Ihtblic  Wwks 
Ottawa,  22nd  May,  1875. 
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APPENDIX   No.    9. 


WELLAND  CANAL 


SPECIFICATION  of  the   Work  to  he  done  on  SECTION 
No.  FIFTEEN  of  the  Enlargement 


This  section  is  about  2,050  feet  in  length,  and  is  situated  to  the  e.astwards  oF 
Thorold  Village,  chiefly  in  the  ravine  formed  by  the  head  waters  of  the  "  Ten  Mile 
Creek,"  and  extends  southwards,  from  near  Brown's  Cement  Kilns,  to  a  point  200  feet 
south  of  the  crossing  of  what  is  known  as  Hoover's  Hoad. 

It  includes  the  formation  of  the  canal  for  the  whole  distance  above  stated,  the 
excavation  of  lock-pits,  foundations  for  weirs,  cuts  for  raceways,  and  a  water-course 
for  the  "  Ten  Mile  Creek  ;"  also,  all  the  excavation  necessary  to  admit  of  the  track  of 
the  Wolland  Railway  being  moved  120  feet  to  the  westwards  of  its  present  line. 

It  also  embraces  the  construction  of  two  lift  locks  (gates  excepted),  two  regulating 
weirs,  bridge  abutments,  and  such  other  structures  as  are  hereinafter  described,  or  the 
•contractor  may  be  called  upon  to  execute. 

The  centre  line  of  the  canal,  and  the  position  of  the  several  structures  will 
correspond  nearly  with  those  represented  on  thi  general  plan  exhibited  ;  but  the  Depart- 
ment of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole,  or  any  part  of 
the  line,  as  much  as  one  hundred  feet  either  to  the  right  cr  left  of  the  line  at  present 
marked  out  on  the  gLX>und,  and  of  altering  the  position  of  all  or  any  of  the  structures 
three  hundred  feet  either  to  the  north  or  south  of  that  indicated  on  the  plan.  Such 
changes,  it  is  to  bo  clearly  and  distinctly  understood,  may  be  made  either  before  the  works 
are  commenced  or  during  their  progress,  without  giving  cause  for  any  increase  or  diminu- 
tion in  the  prices  tendered  for  the  respective  items  of  work. 

The  canal  is  to  bo  made  from  100  feet  to  160  feet  in  width,  of  the  full  depth  of  13 
feet  throughout  below  the  assumed  water  line.  In  earth  or  clay-cutting,  the  side  slopes 
are,  for  the  most  part,  to  be  made  1^  horizontal  to  1  vertical ;  and  in  rock-cutting  are  to 
liave  an  inclination  of  3  inches  to  the  foot  rise.      All  angular  and   projecting  j>oint8  o€ 
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Tock  on  the  sided  ot  tli«  bUb  lire  to  be  broken  off;  and  the  side  slopes,  m  botti  rook  and 
euib  ^OAYation,  must  b«  dressed  fair  and  uniform,  corresponding  to  the  lines  marked  out 
Ij  the  officer  in  charge. 

U  the  rock,  which  forms  the  bottom  of  the  reaches,  be  of  an  open  and  porous 
nature,  or  have  numerous  rents  or  fissures  in  it,  such  as  would  allow  the  water  to  escape, 
it  may  be  found  necessary  to  increase  the  depth  from  18  to  24  inches,  in  order  to  put  in 
a  lining  of  clay  ;  otherwise,  if  the  openings  between  the  ledges  of  rock  be  large,  but  not 
numerous,  the  bottom  will  be  kept  at  its  proper  depth,  and  the  openings  well  cleared  out, 
and  subsequently  filled  with  concrete. 

A  towing  path  is  to  be  formed  on  both  sides  of  the  canal  at  the  height  of  4  feet 
o?er  the  water  line,  and  made  15  feet  wide  on  top,  with  an  inclination  longitudinally  not 
exceeding  one  in  fifteen^  or  such  other  grade  as  may  be  directed. 

On  the  west  side  of  the  canal,  the  bank  formed  for  this  purpose,  as  well  as  the 
embankments  in  rear  of  the  lock  walls  (on*both  sides),  and  at  the  regulating  weirs,  &c., 
must  be  made  up  of  the  best  material  that  can  be  obtained  from  the  excavation  on  the 
east  side  of  the  ravine,  or,  if  requii-ed,  it  must  be  taken  from  any  place  that  may  be 
pointed  out  in  the  vicinity ;  but  wherever  taken  from,  it  must  be  hauled  on  to  the 
respective  banks  in  carts  or  waggons,  and  laid  on  in  layers  not  exceeding  one  foot  in 
depth  At  a  time;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water  muut  be 
thrown  over  the  banks  to  assist  in  consolidating  the  material. 

The  seats  of  all  embankments  must  be  fully  cleared  of  all  turf,  iliock,  loose  stones  or 
other  objectionable  materials,  and  be  prepared  in  the  manner  required  by  the  oflScer  in 
charge,  whose  examination  and  approval  must  be  had  and  obtained  before  any  part  of  ail 
embankment  is  commenced. 

Puddle  walls  are  to  be  carried  up  in  such  of  the  embankments  as  the  engineer  may 
consider  necessary. 

All  the  earth,  clay  and  rock  excavated  on  both  sides  of  the  rarine,  or  at  other  places 
on  the  work,  except  what  is  required  tor  the  embnnkments  above  mentioned  ;  the  making 
apof  road  approaches;  building  slope  walls,  or  for  other  necessary  purpases,  is  to  be 
deposited  in  such  a  m^inner  as  may  be  directed  in  the  valley  of  the  "  Ten  Mile  Creek,", 
tt  and  beyond  the  north  end  of  the  section,  and  on  the  west  side  of  the  present  line  of 
the  Welland  Railway. 

The  inside  face  of  the  banks  and  raceways  on  this  section  are  to  be  supported  by 
walls  of  a  heavy  and  substantial  class  of  rubble  masonry,,  carried  up  from  one  foot  below 
the  bottom  of  the  canal  or  bottom  of  the  raceway,  in  clay  excavation,  and  from  the 
vnrfiEtce  of  the  rock  in  rock-cutting. 

Along  the  inner  side  of  the  western  bank  the  walls,  for  the  most  part,  will  be  of  a 
Kke  height  as  the  towing  path,  be  21^  feet  wide  on  top  and  have  a  batter  c^  2  inches  or 
more  to  the  foot  on  the  front  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to 
^e  foot  for  the  first  four  feet  from  the  top,  thence  downwards  they  are  to  be  plumb. 

Retaining  walls  of  like  dimensions  are  to  be  built  alongside  of  the  raceway 
where  formed  by  an  embankment ;  and  at  other  places  on  the  east  side  of  the  reaches,. 
^,  a  heavy  slope  wall  will  be  laid  at  such  an  angle  as  may  be  directed. 

The  whole  of  the  retaining  and  slope  walls  must  be  built  of  sound,  durable, 
ft>t  and  well-shaped  stones^  not  less  than  6  iiu^hes  tliick,  and   two*  feet   or    more    in 
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Fength,  with  at  least  3  feet  atea  of  bed,  laid  so  a3  to  form  proper  bond  over  and 
with  ejich  other  in  both  front  and  rear ;  the  faces  of  the  stones  must  be  hammered 
or  scabbled  to  a  line  corresponding  to  the  position  they  are  to  occupy  in  the  woik. 

Headei-s,  not  mere  than  7  feet  a]>ai't,  and  at  least  3  feet  depth  of  bed,  aro  to 
be  placed  in  each  course  ;  and  the  coping  stones  must  be  2^  feet  wide,  and  in  pieces 
at  leaht  9  inches  thick,  not  less  than  3  feet  long. 

In  rear  of  each  of  these  walls,  a  space  of  about  15  inches  in  width  is  to  b« 
made  up  with  small  stone  or  quarry  waste,  well  rammed. 

Any  stone  that  may  bo  taken  out  of  the  rock  excavation,  suitable  for  them 
walls,  can  be  laid  aside  for  that  pur|K)se  by  the  contmctor,  who  must  other wiat 
pro\ide  for  the  whole  or  any  quantity  that  may  be  required. 

Along  by  the  foot  of  the  outside  slope  of  the  western  bank  of  the  oanal,  am 
open  channel  will  be  formed  for  passing  the  waters  of  the  ''Ten  Mile  Ci*eek"  to  the 
lower  part  of  the  valley.  It  will,  generally,  be  12  feet  in  width  and  ft  feet  in 
de]>th,  made  to  a  like  inclination  as  the  track  of  the  Welland  Railway.  The  sides . 
and  bottom  of  about  one  half  of  this  channel  are  to  be  formed  of  rubble  masonry, 
either  laid  dry  or  in  cement  mortar,  as  may  be  required. 

As  ])reviously  stated,  the  Welland  Railway  is  to  be  moved  120  feet  to  the  west- 
wards ;  to  accomplish  this  the  western  bank  of  tl>e  ravine  must  be  removed  to  the  fitQ 
extent  represented  on  the  general  plan,  so  that  between  the  point  where  the  change  of- 
line  commences  to  where  it  terminates,  the  grade  will  be  the  same  throughout  ab  it  is  ai 
the  present. 

The  road  bed  of  the  new  part  of  this  line  must  be  properly  graded,  and  the  rock  part 
of  it  lowered  to  admit  of  a  sufficient  depth  of  ballast  being  put  on.  All  such  ditches  and 
di-ains  nmst  be  cut  and  formed,  as  may  be  necessary  to  carry  off  the  surface  water. 

This  work  must  be  proceeded  with  at  such  a  rate  as  will  enable  the  necessary  arrange- 
ments to  be  made  for  changing  the  line  of  the  i*ailway  at  the  earli*:^t  possible  period  after 
the  works  are  commenced ;  nevertheless,  the  operations  must  be  conducted  in  such  a 
manner  as  not  to  interfere  in  any  way  or  shape  with  tne  traffic,  as  the  contractor  will 
be  held  strictly  and  legally  Ihible  to  the  proprietors  of  the  railway,  the  public,  or  indivi- 
duals, for  any  accident,  damage,  loss  or  detention  which  may  be  sustained  through  his 
acts,  whether  the  same  arises  from  oversight,  neglect,  or  from  a  desire  to  proceed  with 
the  works  i-apidly,  or  from  any  other  act  or  cause  whatever. 

Ix)(;ks. — The  locks  are  to  be  270  feet  in  length  l>etween  the  gate  quoins  and  45  feet 
in  width  between  the  side  walls  at  the  level  of  tho  lower  reach.     They  ars 
to  be  constructed  of  dressed  stone  masonry,  laid  thrjughout  in  hydraulic  cement  mortar, 
and  placed  on  foundations  pre^iared  as  hei-einafter  described. 

The  pits  excavated  for  them  are  to  be  made  of  suitable  dimensions  to  admit  the  nde 
and  wing  walls,  and  to  correspond  with  such  lines  as  will  be  marked  out  on  the  groand 
by  the  officer  in  charge. 

In  rock  the  sides  of  the  cat  are  to  be  made  per|>endicular,  and  a  space  of  one  fbei 
left  in  rear  of  the  walls  for  concrete ;  and  in  clay-cutting  sudi  slopes  are  to  be  formed  m 
may  be  required  for  stability. 

The  bottom  must  in  all  cases  be  trimmed  smooth  and  level,  at  a  proper  h3ight  l» 
give  a  fail*  and  uniform  bearing  to  the  foundation  timbers  or  baae  ol  the  walls. 
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The  inaferia]  excavated  from  the  lock  pits,  unless  otherwise  directed,  roust  be  spoiled 
mt  the  nortli-west  end  oi  the  section  in  like  manner  as  that  descriLed  to  be  taken  from 
the  roadies,  adjoining  banks  and  other  portions  of  the  works. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
where  a  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it  without  an  artificial 
fbandation  ;  but  if  the  rock  be  unsoond,  the  Ossures  in  it  numerous,  the  strata  thin  or 
irr^olar,  a  floor  of  pine  timber,  covered  with  3-inch  plank,  will  be  laid  at  a  height  to 
form  a  liearing  surface  for  the  walls,  and  a  similar  course  will  be  adopted  where  the 
foundation  ia  of  earth  or  clay. 

Foundation  Tim bebs — to  be  of  pine  timber,  1 2  inches  square,  of  the  full  length  to 

reach  across  the  chainl>er  and  space  to  be  occupied  by  the 

wlls  on  both  sides ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance^ 

one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber 

to  18  inches  under  the  fix>nt  edge  of  t2ie  wall  on  the  opposite  side. 

When  on  clay  they  are  to  be  laid  G  inches  apart  through  the  chamber,  above  the 
upper  mitre  sill,  and  at  the  lower  end  of  the  lock  ;  and  must  rest  uniformly  throughout 
iheir  entire  lengih  on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces 
between  them  must,  immediately  after  they  are  satisfactorily  !aid,  be  well  filled  with  the 
"best  df^cnption  of  puddle,  well  cut  and  rammed  ;  and  their  tops  must  be  dubbed  to  an 
uniform  Kurface  to  aflord  a  fair  bearing  for  the  planking.  The  timbei-a.  before  being  laid, 
xQQsb  be  counterhewn,  if  so  directed. 

Mud  diLLS. — Two  ranges  of  mud  sills  are  to  placed  longitudinally  under  each  of  the 
side  walls.  They  are  to  be  of  pine  timber,  12  inches  square,  arninged 
in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shull  be  on  the  same  level 
as  other  jwirts  of  the  foundation.  The  spaces  alongside  of  tliem  must  be  well  filled  with 
puddle,  and  also  a  space  of  4  inches  l^etween  the  ends  of  the  respective  pieces  ;  they  are 
not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side,  which 
.  i^)ace  is  to  be  filled  with  puddle. 

MiTEE  Sill  Platforms— to  bo  14  feet  in  width,  made  up  of  timbers  12  inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  the 

walls,  all  of  which  must  bo  counterhewn,  and  well  jointed  with  a  plane,  so  as  to  make 

water-tight  joints**  for   their  entire  length  and  depth.     They  are  to  be  secured   by  five 

wrought  iron  screw-bolts  (i  J  inches  diameter)  pas-siug  horizontally  through  tho  platform* 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washei-s,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through,  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caidked  wilh  at  least  two  threads  of  oakum, 
and  every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  &c. — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely  :  One  at  the  upper  sido, 
another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
ihe  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbei-s,  and  are  not  to 
exceed  2i  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as 
to  afford  an  even  l»earing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  arc  built,  or  anchor  timbei*s  arranged,  and  tho  piles  placed, 
Hie  trenches  must  be  well  filled  v^ith  puddle  to  the  height  of  the  adjoining  ground. 
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The  puddle  must,  in  all  cases,  be  made  of  the  best  materials  for  that  puq>ose  which 
can  be  obtained  in  that  vicinity  ;  cut,  mixed,  prepared  and  laid  as  directed  by  the  ofBoer 
in  charge. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  jjenerally,  6  feet 
long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  8])ikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both 
ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  most  be 
driven  up  with  wedges  to  water-tight  joints ;  every  3  feet  in  width  of  planking  in  both 
courses  must  break  joints  at  least  4  feet ;  and  the  upper  <!ourse  must  in  all  cases  break 
joints  both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1 1  inched 
diameter,  two  in  each  end  of  a  plank,  and  on  alternate  sides  at  every  crossing  of  a  timber  ; 
it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the  latter  to  be 
fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each  crossing  of  » 
timber  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan,  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  19x16  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches — checked  3  inches  into  the  platform  tibbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  maia 
sill.  A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
the  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  be  well  coated 
with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  {1^) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

Where  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  des- 
cribed—laid in  a  full  bed  of  morter,  and  secured  to  the  rock  with  fox  and  key-bolts,  and 
at  the  outer  edge  on  both  sides  will  be  connected  with  a  stop- water  timber  let  into  the 
rock. 

Stop-Waters. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  pla'^form,  checks  are  to  be  cut 

in  the  rock  4  inches  or  more  in  depth  and   12  inches  wide,  extending  across  the  whole 

width  of  the  foundation,  to  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  of 

sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 
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Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  duck  or  cinvas,  well  saturated 
-with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check  ;  the  upper 
timber  must  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  lox 
and  key-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters,  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platforms,  thgre  are  to  be 
timbers,  12  inches  square,  laid  6  inches  apart ;  also  for  a  distance  of  12  feet  below  tl.e 
lower  side  of  the  platform  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
of  ^xie  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  di&meter,  passirg  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dubbed  to  a  fair  surface  for  Ihe  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonry. — The  locks  on  this  section  are  each  to  be  14  feet  lift,  and  the  side  walls 
carried  up  to  two  feet  over  the  surface  water  level  of  the  upper  reach, 
with  which  they  are  connected,  or  to  a  height  of  29  feet.  The  chamber  walls  are  to  be 
10  feet  wide  at  bottom,  with  counterfoils  in  rear,  6  feet  long  in  line  of  wall,  and  3  feet 
projection,  placed  not  more  than  1 2  feet  apart — the  recesses  are  to  be  2  feet  8  inches  deep 
at  top,  and  the  walls  1 1  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  one  in  ttoenty- 
/awr ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  teet  of 
the  top  ;  thence  batter  to  the  rear  line  of  the  coping  ;  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  built  of  approved,  sound  and  durable  stones ; 
those  which  form  the  face  work  must  be  free  from  drys,  seams,  or  other  defects,  and  must 
be  at  least  equal  in  every  respeet  to  the  best  class  of  stones  used  in  the  existing  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  colour,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  of  two  courses  of  stones  of  equal  height 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
80  that  the  beds  and  end  joints  shall  not  exceed  -^  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  |  of  an  inch. 
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Cut  Stone — to  be  neatly  dresfied  and  Uoucharded  ;  made  square,  bevelled  or  otho* 
wise  suited  to  the  positions  thej  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  fall  for  at  loast  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lin^  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  feet  dopth  of  bed  on  the  alternate  courses. 
In  each  courae  must  be  headers  of  at  least  two  feet  length  of  fdjce  and  4|  feet  depth  of 
bed,  ])laced  not  more  than  eleven  (11)  feet  apart  from  centre  to  centime.  The  headers  in 
each  coui'se  are  to  be  aiTanged  as  nearly  as  possible  midway  between  those  in  the  course 
immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  bo  taken  that  the  bond,  in  rear  of .  the  face  stone,  is  also  properly 
formed  thi-oughout 

When  the  facb  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers, 
in  the  alternate  courses,  must  be  at  least  1^  times  their  height  and  the  headers  2^  limes 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  §  the  length  of  its 
face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4|  feet 
face  and  5J  feet  depth  of  bed  ;  the  latter  5^  feet  face  and  4|  feet 
bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the  face  stones  of  the 
recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  inci'easing  downwards 
at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be  dressed  out  true  and 
smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the  line  of 
the  wall.  Patterns  for  th««.  hollow  quoins  will  be  furnished  by  the  engineer,  after  the 
contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4  J  by  5.}  feet,  and  5 J   by   4 J  feet,  laid  alteraately 
out-bond  and  in-bond,  bevelled,  as  shown  ou  plan  ;  the  headers  to 
be  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

OnAiN  Wells  and  Man-holes. — There  are  to  be  eight  chain-wells  in  the  positions 

indicated  on  the  plan  ;  eacn  well  will  be  2  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-wa.la  ai-e  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  sacured  near  the  upper  inner  angles  of  the  man-holes.  The  face  s'ones  of 
tho  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face 
walls  of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

CouBSED  Work — for  the  face  of  the  chamber  walls   may  be  9  inches  high  and 

upwards  ;  but  a  course  once  commenced  must  be  continued  the 

same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 

up  the  height  of  one  course  of  cut  stone.     They  must  be  at  least  20  and  30  inches  depth 

of  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  lino  of  wall. 
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In  every  counBe  there  are  to  be  headers  of  at  least  20  inch'n  length  of  face  and  4  feet 
46pth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  di*essed  to  the  batter  of  the  wall,  houcharded,  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stones,  when  in  place,  shall 
not  exceed  |  of  an  inch. 

Backing — to  consist  generally  of  large  well-shaped  stones,  not  less  than  6  inches  in 

thickness,  and  4  feet  ai-ea  of  bed,  laid  level  in  full  mortar  beds,  and 

properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or  exceeds 

12  inches,  two  thicknesses  ot  backing  may  be  used,  provided  their  joint  depth  does  not 

Qxceed  that  of  th3  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  bo  brought  to  a  level  fjr  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
ftgainst  a  face  hojider  must  occasionally  extend  to  the  rear  line  of  the  wail. 

Coping  Stones — of  the  chamber  recesses  and  wing  walla,  are  to  be  4  feet  wide  on 

top,  inci-easing  in  width  downwards  to  the  frost  batter  in  the 

rear,  and  to  the  face  batter  of  the  walls  ;  except  in  the  recesses,  where  the' face  will  be 

plumb.     They  are  to  be  at  least  15  inches  in  height  of  course  and  nob  less  than  4  feet 

long  in  line  of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larjrer  pieces  will  extend  over  the 
buttresses,  for  the  chain- wells,  for  the  arrangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

Tlie  hollow  quoin  coping,  must,  however,  l»e  at  least  GJ  feet  square  on  top  and  two 
feet  depth  of  bed. 

• 

Tlie  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bod  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  ladius  of  3  inches.  The  whole 
to  belaid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  IJ-inch  iron,  to  be  inserted  in  every  joint  15  inches 
back  from  the  face,  aud  G  inches  from  the  top. 

BaEAST  Wall— will  be  canied  up  to  within  G  inches  of  the  bottom  of  the  upper 
reach,  uncoimccted  with  the  side  walls  of  the  lock;  it  will   be  7 
feet  wide  at  bottom,  3  feet  on  top,  built  of  coui-sed  rubble  masonrj,  and  covered  with 
«nitable  coping. 
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When  locks  are  wholly  or  in  part  in  rock  cutting,  the  8[)ace  between  the  back  of  the 
walls  and  rock  must  be  made  up  of  concrete,  well  mixed  and  pounded,  and  carried  ap 
simultaneously  with  the  walls. 

Concrete — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand  in  such  proportions  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  locks  must  be  laid  in  mortar  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  generally 
in  the  proportion  of  two  of  sand  to  one  of  cement ;  or  such  other  2>roportion8  as  may  be 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
must  be  pi-otected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by 
the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  uader  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  t<o  well-tempered 
rich  moi*tar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  bo  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
'washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
^materials  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  boU 
adheres  to  them ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moiBtened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unflnished  state 
^ver  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost 

Order  of  Building. — The  walls  are  to  bo  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  earned  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  oourse 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  atone 
must  be  provided  by  the  contractor ;  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

PoDDLE  Bed — in  rear  of  the  lock  walla  to  be  3  feet  in  width,  carried  the  entire 
height  j  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  TOUst  be  watered,  properly  cut  tiunsversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  imj^ervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
.as  may  be  directed. 
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The  embankments  at  back  of  the  walls,  made  up  in  the  manner  already  described, 
are  to  be  25  feet  in  width,  and  have  a  declivity  of  6  inches  outwards  from  the  look. 

Hubble  Wali£ — ^forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 
locks  must  be  formed  of  a  large  class  of  sound,  well-shaped,  durable 
stones,  properly  bonded  over  with  each  other,  and  laid  in  cement  mortar  for  such  a  distance 
below  the  lock  as  may  be  directed. 

These  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between 
the  locks  and  retaining  walls,  or  the  slope  walls  ap  the  case  may  be  ;  and  the  face  of  the 
stones  are  to  be  hammered  or  scabbled  to  such  batters  or  lines  as  may  be  required  to 
adapt  them  to  the  positions  they  aro  to  occupy  in  the  work. 

At  the  head  of  the  upper  lock  on  this  section  there  will  be  a  road  crossing,  to 
provide  for  which  walls  in  continuation  of  those  of  the  lock  will  be  built  to  form  bridge 
abatments  as  shown  on  plan. 

They  will  rest  on  a  foundation  of  timber  and  plank,  and  have  sheet  piles  at  the  toe 
of  the  walls,  and  will  bo  of  a  like  class  of  masonry  as  described  for  the  chamber  walls  of 
tbe  locks,  but  with  certain  modifications,  the  details  of  which  will  be  furnished  by  the 
engineer. 

In  line  with  the  swing  bridge,  two  abutments  will  he  built  to  receive  the  superstruc- 
tare  of  a  fixed  bridge  over  the  raceway  ;  and  also  two  a  but  merits  for  a  fixed  bridge  over 
the  Welland  Railway. 

The  superstructures  of  these  bridges,  also  the  fixtures  and  machinery  required  for 
working  the  swing  bndge,  will,  however,  be  made  a  separate  contract ;  but  all  masonry 
xequired  for  them  is  to  be  done  by  the  contractor  for  the  locks. 

RbouLiATIng  Weirs — arranged  as  indicated  on  the  general  plan,  or  in  such  other 
positions  as  may  be  required,  are  to  be  constructed  as  herein- 
after described. 

The  space  excavated  for  the  weir  to  be  sufficiently  large  to  admit  the  side  walls,  and 
be  at  least  5  feet  below  the  surface  level  of  the  lower  reach. 

Foundation  to  be  formed  of  pine  timber,  12  inches  square,  laid  12  inches  apart — ^the 
spaces  to  bo  filled  with  a  good  description  of  puddle,  well  beaten  down ;  the  floor  to  be  of 
3-inch  pine  plank,  treenailed  to  the  timbers,  and  a  second  course  of  plank  2  inches  in 
thickness,  is  to  be  laid  between  the  wings  below  the  breast  wall.  There  are  to  be  thre« 
ranges  of  sheet  piles  across  the  foundation  ;  one  above,  and  another  below  the  breast  wall, 
and  the  third  at  the  lower  end  of  the  wings. 

The  masonry  of  the  wings  to  be  of  rock  work,  face  stones  to  be  18  inches  and  2  feet 
depth  of  bed  in  the  alternate  courses,  with  headers  3J  feet  depth  of  bed,  and  not  more 
tkan  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exoeed 
$  of  an  inch. 

Breast  Wall — to  be  of  stone,  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  in  each  course  4^  feet  deep,  and  not  more  than  9  feet 
Apart,  all  of  them  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  \  of 
&Q  inch.  The  upper  side  to  be  plumb,  drassed  fair  and  smooth  to  receive  the  frame  work 
of  the  sluices,  and  the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4  inches 
^  the  foot  rise. 
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There  are  to  be  four  Bluioe-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high, 
tbe  sides  of  wliich  are  to  be  dressed  smooth — sills  and  lintels  to  be  6  feet  long  eacht  and 
the  thidkness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Breast  wall  coping  to  be  dressed  4  feet  wide  on  top,  increasing  in  width  downwards, 
the  stones  are  to  be  well  dowelled  together.  Wing  coping  to  be  3}  feet  wide,  to  have  the 
beds  and  joints  kept  full  throughout,  and  top  neatly  boucharded. 

Backing — to  be  of  a  like  class  of  work  as  that  described  for  the  rear  part  of  the 
lock  walls. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  in  the  manner  already  stated. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction  ;  but  det&iled 

working  drawings,  arranged,  modified  and  adapted  to  each  lock  and  weir  foundation,  and 

for  all  such  other  parts  of  the  structuies  as  may  be  required,  will  be  furnished  as  the 

work  proceeds. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
"earth  "  and  "rock,"  the  former  to  embrace  all  kinds  of  material  found  in  the  cuttings  or 
borrowing  pits,  except  absolutely  connected  "  quarry  rock  "  and  boulders  containing  more 
than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  bank,  forming  and  grading  towing-path,  and  completing  every- 
thing connected  with  the  excavation  of  the  section  in  a  workmanlike  and  satisfactory 
manner,  agreeably  to  this  specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  accordinsf  to  the  comparative  value  of  the 
work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  l>e  assigned 
and  appottioned  in  such  a  manner  that  when  the  whole  work  shall  have  been 
completed  and  extended,  the  aggregate  amount  shall  be  the  same  as  when  the  respective 
total  quantities  are  calculated  at  the  prices  stated  in  the  contract. 

Materials,  Service  Ground,  &c. — ^The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads,  or  for  the  placing  or  pi'eparing  of  materials,  beyond  the 
land  that  may  be  acquii-ed  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish,  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  implements,  derricks,  machinery  and  labor  and  everything 
necessary  for  the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the 
section  allotted  to  him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instruct-ions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accef>ted,  shall  be  subject  to  all  the  clauses  and  con- 
ditions in  rega»d  to  payments,  retained  percentage,  and  otherwise  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada  ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  io^  ***• 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 
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It  is  to  be  clearly  and  distinctly  understood  that  within  nine  months  after  the  date  at 
▼faicb  a  contract  shall  have  been  entei*ed  into,  the  whole  of  the  works  connected  with  th» 
removing  of  the  west  bank  of  the  ravine,  to  the  extent  reqnii*ed  for  changing  the  line  of 
the  Welland  Railway,  must  be  completed 

That  the  foundation  of  the  locks  shall  be  prepared,  and  at  least  G  feet  in  height  of  the 
aide  wall  masonry  of  each  lock  laid  on  or  before  the  20th  day  of  September,  1874  ;  and 
the  whole  of  the  lock  masonry  shall  be  finished  by  the  20th  day  of  September,  1875  ;  and 
the  entire  work  embraced  in  the  contract  completed  on  or  before  the  1st  day  of 
December,  1876. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works. 
Ottawa,  16th  December,  1872. 
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APPENDIX  No.  10. 

WELLAND  CANAL 


SPECIFICATION  of  work  to  be  done  on  SECTION  No.  SIXTEEN 

of  the  Enlargement. 


This  section  extends  from  tlie  south  termination  of  No.  15  to  within  a  short  distance 
of  where  the  canal  intersects  the  line  of  the  Welland  Railway,  in  what  is  known  as 
Marlatt's  Pond,  its  total  length  being  about  3,500  feet. 

The  work  upon  it  will  chiefly  be  clay  and  rock  excavation  ;  the  construction  of  a 
syphon  culvert  of  two  ai*chcs,  to  pass  the  watera  of  the  '<  Ten  Mile  Creek  "  ;  the  building 
of  such  slope  walls  as  may  be  required,  etc.,  etc. 

The  canal  will  generally  be  made  from  100  to  110  feet  wide  at  bottom,  and  the 
depth  of  13  feet  below  the  assumed  water  line  ;  but  for  a  distance  of  about  800  feetat 
the  upper  end  of  the  section,  the  bottom  will  be  170  feet  in  width. 

The  centre  line  is  marked  out  on  the  ground  and  represented  on  the  general  plan, 
but  the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line  as  much  as  fire  hundred  feet,  either  to  the  right  or  to  the  left  of 
that  indicated  on  the  plan. 

This  change,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either  before 
the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any  increase 
or  diminution  of  the  prices  tendered  for  the  respective  items  of  work. 

In  earth  or  clay  excavation  the  side  slopes  are  generally  to  be  made  two  horizontal 
to  one  vertical,  and  in  rock-cutting  they  are  to  be  3  inches  to  the  foot  rise. 

All  angular  and  projecting  points  of  rock  on  the  sides  of  the  cut  are  to  be  broken 
off,  and  the  side  slopes  in  both  rock  and  earth  excavation  must  be  dressed  fair  and 
uniform,  corresponding  to  the  lines  marked  out  by  the  officer  in  charge. 

A  continuous  towing  path  is  to  be  formed  on  both  sides  of  the  canal,  15  feet  wide 
on  top  and  4  feet  over  the  water  surface. 

The  seats  of  all  embankments  must  be  fully  cleared  of  all  turf,  muck  and  loose 
stones,  and  other  objectionable  materials  :  and  all  roots  must  be  cut  and  giiibbed  out 
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tnd  the  whole  prepared  in  the  manner  required  by  the  officer  in  charge,  whose  examina 
iioQ  and  approval  must  be  had  and  obtained  before  any  part  of  an  embankment  i» 
eommenced. 

When  the  ground  where  an  embankment  is  to  be  formed  is  below  water  level,  the 
Burfi&ce  must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  space  to  be 
oocapied  by  the  bank. 

A.t  the  north  end  of  the  section  the  inside  face  of  the  banks  are  to  be  supported  by 
walls  of  a  heavy  and  substantial  class  of  rubble  masonry,  carried  up  from  one  foot 
below  canal  bottom  in  clay  excavation,  and  from  the  surface  of  the  rock  in  rock  cutting. 

These  walls,  for  the  most  part,  will  be  of  a  like  height  as  the  towing  path,  be  2^;^ 
feet  wide  on  top,  and  have  a  batter  of  2  inches  or  more  to  the  foot  rise  on  the  front  side, 
and  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the  foot  for  the  first  5  feet  from 
the  top,  thence  downwards  they  are  to  be  plumb. 

The  whole  of  the  walls  must  be  built  of  sound,  durable,  flab  and  well-shaped  stones,, 
not  less  than  6  inches  thick  and  2  feet  or  more  in  length,  with  at  least  3  feet  area  of 
bed,  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and  rear. 

The  faces  of  the  stones  must  be  hammered  or  scabbled  to  lines  corresponding  to  the 
position  they  aie  to  occupy  in  the  work. 

Headers,  not  more  than  7  feet  apart  and  at  least  3  feet  depth  of  bed  are  to  be 
placed  in  each  course,  and  the  CDping  stones  must  be  2^  feet  wide  and  in  pieces  at  least- 
9  inches  thick,  not  less  than  3  feet  long. 

In  rear  of  each  of  these  walls,  if  so  directed,  a  space  of  about  15  inches  in  width  is- 
to  be  made  up  with  small  stones  or  quarry  waste,  well  rammed. 

Any  stone  that  may  be  taken  out  of  the  rock  excavation,  suitable  for  these  walls,, 
can  be  laid  aside  for  that  purpose  by  the  contractor,  who  must  otherwise,  if  necessary, 
provide  for  the  whole  or  any  quantity  that  may  be  required. 

At  the  place  indicated  on  the  plan,  a  syphon  culvert  will  be  built  to  pass  the  waters 
of  the  "  Ten  Mile  Creek,"  the  foundation  of  which  must  be  sunk  to  10  feet  under  the 
bottom  line  of  the  canal,  and  the  material  deposited  where  directed. 

This  structure  will  be  of  masonry,  built  with  two  arched  openings,  each  6  feet  in 
width.     The  foundation  will  be  fornibd  of  pine  timber   12  inches  square,  laid  6  inches 
apart,  the  spaces  between  which  must  be  iilled  with  puddle,  well  rammed,  or  concrete  ir 
cQrected. 

Floor  to  be  of  3-inch  well-jointed  pine  plank,  laid  so  as  to  break  joints  at  least 
every  three  feet  in  width,  and  be  secured  with  7- inch  pressed  spikes,  two  in  each  end  of 
a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles,  sunk  4  feet  below  the  floor  timbers,  is  to  be  placed^ 
at  each  end,  for  which  trenches  about  2|  feet  in  width  are  to  be  dug  and  afterwards  well 
filled  with  the  best  description  of  puddle.  The  heads  of  the  piles  are  to  be  secured 
to  the  foundation  timbers  by  7-inch  pressed  spikes,  two  in  each  plank. 

The  face  stones  of  the  side  walls  or  abutments  to  be  at  least  2  feet  width  of  bed, 
with  headers  not  more  than  8  feet  apart ;  centre  pier  to  be  2  feet  in  width,  made  up  of 
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stones  the  full  thickness,  suitable  springers  to  be  prepareJ,  and  the  beds  of  the  aroh 
stones^  18  inches  in  depth,  are  to  radiate  truly. 

The  faces  of  the  abutments,  centre  ]ner  and  soffit  of  the  arches  are  to  be  dressed  ; 
the  joints  and  beds  made  so  as  not  to  exceed  f  of  an  inch  mortar  joinf  s ;  the  breasts  and 
siduM  of  the  wells  are  to  be  of  a  like  class  of  masonry  as  the  abutments  ;  the  wings  and 
parapet  walls  to  have  dressed  beds  and  joints  and  a  "  rock  face." 

Coping  to  be  3  feet  wide  and  12  inches  thick,  in  lengths  of  at  least  3  feet — top  to  be 
neatly  boucharded  ;  beds  and  ends  t6  be  dressed  bO  as  to  lay  to  mortar  joints  of  ^  of  an  inoh. 

The  abutment  walls  and  spandrel  filling  to  be  carried  up  to  within  one  foot  of  the 
crown  of  the  arches. 

A  puddle  bed  2  feet  in  depth,  and  for  the  entire  width  of  the  canal  and  embank- 
ments^ is  to  be  laid  over  the  culvert. 

Detailed  plans  of  the  structure  will  be  furnished  by  the  engineer. 

From  the  lower  end  of  this  culvert  along  by  the  foot  of  the  outside  slope  of  th# 
western  bank  of  the  canal,  an  o|>en  channel  will  be  formed  for  passing  the  wattsrs  of  th» 
**  Creek  ;"  it  will  generally  be  12  feet  wide,  and  6  feet  deep,  made  lo  such  an  inclination 
as  may  be  required. 

The  bottom  to  be  formed  of  pitched  stone,  and  the  sides  built  of  rubble  masonry, 
either  laid  dry  or  in  cement  mortar,  as  may  be  dii-ected. 

It  will  be  keen  by  the  general  plan  that  at  a  point  near  the  lower  end  of  the  sectioin 
the  Welland  Railway  i«  to  be  moved  120  feet  to  the  westwards  of  the  pnsent  line  j  to 
enable  this  to  be  done,  the  contractor  must,  when  directed,  form  the  necessary  em  bank  meni 
of  such  a  width,  and  with  such  slopes  as  may  be  required,  and  of  a  height  suited  to  th« 
present  grade  of  the  railway. 

The  embankments  on  both  sides  of  the  canal  at  the  upper  and  lower  ends  of  tha 
section  must  be  made  up  of  the  best  material  tliat  can  be  obtained  from  the  excavation, 
which  must  be  hauled  en  to  the  respective  banks  in  carts  or  waggons,  and  laid  on  in 
layers  not  exceeding  one  loot  in  depth  at  a  time,  and  if  the  work  be  done  at  a  dry  season 
of  the  year,  water  UiUSt  be  thrown  over  the  banks  to  assist  in  consolidating  them. 

Puddle  Beds — where  required  to  be  made  in  any  of  the  banks,  must  be  carried  np 
at  the  same  time  that  the  banks  are  formed. 

Tliey  must  ba  made  of  the  best  description  of  material  for  that  purpose  that  can  bd 
obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watei'e'.r  properly,  cut  transvei*sely  and  longituilinally,  well  trodden  and 
pounded,  and  everything  done  that  may  be  required  to  form  them  into  puddle  walls  iin- 
pervious  to  water. 

All  the  earth,  clay  and  rock  excavated  from  the  prism  of  the  canal  and  adjoining 
banks — except  what  in  required  for  the  embankments  above  mentioned,  the  making  up  of 
road  approaches,  building  of  slope  or  retaining  walls  —will  be  deposited  in  the  low  ground 
at  both  ends  of  the  section,  chiefly  on  the  east  side  of  the  canal. 

The  distance  which  part  of  the  material  may  have  to  be  hauled  will  be  about  1,200 
63t)  the  oost  of  which  must  l>e  embi-aoed  in  the  price  stated  in  the  tender  for  excavation. 
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Spoil  banks  must  be  made  of  an  uniform  height  and  be  at  least  20  feet  back  irom 
the  front  edge  of  the  towing  path,  and  have  an  inclination  outwai'ds  from  the  canal  of  at 
least  1  in  20.     Side  slopes  to  be  J  to  1. 

When  the  depth  of  cutting  exceeds  1 7  feet,  the  banks  must  be  removed  to  that  height 
for  the  full  width  of  the  towing  path  and  side  ditches,  as  may  be  i*equired. 

There  are  to  be  only  two  classes  or  denominations  of  OKcavations  recognized,  namely  : 
*  earth,"  and  "  rock  ; "  the  former  to  embrace  all  kinds  of  materials  Found  in  the 
cuttings  or  borrowing  pits,  except  absolutely  connected  "  quarry  rock,"  and  boulders 
containing  more  than  one-third  of  a  cubic  yard. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
finishing  up  the  canal  and  banks,  forming  embankments,  grading  towing  paths,  and  com- 
pleting everything  connected  with  the  excavation  and  embankment  on  the  section  in  a 
workmi^nlike  and  satisfactory  manner,  agreeably  to  the  foregoing  specifications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
work  done  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  completed 
and  executed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quan- 
tities are  calculated  at  the  prices  stated  in  the  contract. 

Wherever  a  public  road  crosses  the  line  of  the  canal,  the  contractor  must  keep  open, 
at  his  own  cost  and  expense,  convenient  passing  places  during  the  pi-ogress  of  the  works, 
and  he  shall  be  held  responsible  for  keeping  the  ctxwsings  in  such  condition  that  they  can 
be  used  safely. 

Materials,  Service  Ground,  &c. — The  contractor  must  provide,  at  his  own  cost  and 

expense,  all  the  service  ground  that  may  be 
required  for  temporary  roads,  or  for  the  placing  or  preparing  of  materials,  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  He 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  procure 
all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everything  necessary  for 
the  satisfactory  execution  and  completion  of  the  work  (embraced  in  the  Section  allotted  to 
him)  as  contemplated  in  this  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and 
conditions  in  i-egard  to  payments,  retained  percentage  and  otherwise,  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion  of 
Canada ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 

The  works  are  to  be  commenced  immediately  after  the  party  whose  tender  has  been 
accepted  shall  have  entered  into  contract,  and  the  operations  must  be  conducted  in  such 
a  manner  that  the  culvert  under  the  canal  shall  be  completed  by  the  1st  day  of  April, 
1874,  and  one-third  of  the  entire  excavation  be  finished  by  the  Ist  of  July,  1874 ;  two- 
thirds  of  the  excavation  done  by  the  1st  of  July,  lb576,  and  the  whole  of  the  works  com- 
pleted on  or  before  the  first  day  of  July,  1876. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works, 
Ottawa,  17th  December,  1872. 
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APPENDIX   No.  11. 

WELL  AND  CAN'AiL 


SPECIFICATION  of   the    Work  to    bedo^ie  on   SEC! IONS  Nos. 
SEVENTEEN  and  EIGHTEEN  of  the  Enlargement. 


The  sections  are  situated  on  the  new  line  between  Thorold  and  Allanburg  ;  ihej 
are  collectively  7,265  feet  in  length,  and  are  to  be  let  in  one  contract ;  they  will  there- 
fore be  dealt  with  in  this  Specification  as  forming  only  one  section.  The  boundaries  and 
general  line  of  which  are  represented  on  the  plan,  and  marked  out  on  the  ground. 

It  includes  the  formation  of  a  new  line  of  canal  for  the  distance  above  stat-ed  ;  the 
construction  of  a  lift  lock  ;  building  the  abutments  and  piers  for  two  road  bridges  ;  the 
piers  and  abutments  for  a  bridge  to  carry  the  line  of  the  Welland  Bailway  ;  the  works 
connected  with  a  set  of  guard  gates  ;  two  arched  culverts  ;  a  regulating  weir  and  race- 
way ;  towing  path,  bridges,  and  such  other  works  as  are  hei-ein  described  or  the  contractor 
may  be  called  upon  to  execute. 

The  canal  will  generally  be  made  1 00  feet  wide  at  bottom  when  sunk  to  the  level  of 
3  feet  below  (he  top  of  the  mitre  sill  of  the  present  lock  at  Port  Col  borne  ;  side  slopes  in 
both  excavation  and.  embankment  to  be  two  horizontal  to  one  vertical. 

All  permanent  structures  are  to  be  placed  suflSciently  low  for  a  depth  of  15  feet 
water  in  the  reach,  or  fourteen  ieet  on  the  entrance  lock  sills  at  the  assumed  low  water 
of  Lake  Erie,  which  is  eleven  feet  on  the  sills  of  the  present  lock  at  Port  Colbome. 

The  centre  line  cf  the  channel  and  the  sites  of  the  different  structures  will,  for  the 
most  part,  be  as  represented  on  the  general  plan  exhil^ited  and  marked  out  on  the  ground  ^ 
the  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the 
whole  or  any  part  of  the  line  as  much  as  two  hundred  feet,  either  to  the  right  or  left  of 
that  shown,  and  of  altering  the  position  of  any  one  or  all  of  the  structures  as  much  as 
three  hundred  feet  either  upward  or  downward  from  the  place^indicated  on  thefplan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  [either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
incretise  or  diminution  of  the  price  tendered  for  the  res[)ective  items  of  work. 

lU 
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CLSAltiMO^  GRUBBtNOy  MocKiNO,  (kc. — From  the  spaces  to  he  occupied    by   the 

banks  of  the  canal  and  banks  of  raceway  or 
▼herevei-  a  water-tight  bank  is  required  to  be  made,  all  trees  must  be  cut  down  ;  stumps, 
roots  and  bushes  carefully  and  thoroughly  grubbed,  and  the  whole,  together  with  logs  and 
brash  of  every  description,  must  be  removed  or  burned  as  may  be  directed  ;  but  in  either 
esse  without  damage  to  adjoining  property.  Trees  close  to  the  line  of  the  canal,  which  by 
falling  might  injure  the  banks  or  interrupt  navigation,  must  be  cut  down  and  removed, 
if  directed.  All  the  clearing,  grubbing,  and  removal  of  brush,  logs,  &c.,  &c.f  must  be 
completed  before  the  work  of  making  up  banks  is  commenced. 

The  material  to  be  excavated  on  the  section  will  chiefly  be  clay,  some  of  which,  in 
all  probability,  will  be  of  a  hard  nature ;  part  of  it  will  be  used  to  make  up  banks  in  the 
vicinity  of  where  it  is  removed,  but  a  larger  quantity  of  the  material  must  be  disposed  of 
as  follows  : 

To  make  up  the  embankments  through  the  valley  in  which  Beaver  Dams  Creek  runs 
will  require  fully  one-half  of  the  excavation  on  the  section,  one-third  of  this  quantity  is  to 
be  taken  from  the  southern  end  of  the  section  and  will  require  to  be  hauled  from  1,000  to 
1,500  feet ;  the  other  two-thirds  will  have  to  be  taken  from  the  middle  and  northern  part 
of  the  section  and  foundations  of  structures,  and  hauled  from  1,500  to  3,000  feet. 

Part  of  the  material  excavated  from  the  lock-pit  and  the  northern  approach  to  it, 
most  be  used  to  form  the  banks  through  Marlatt's  Pond  after  the  seats  for  them  have  been 
aatisfBustorily  prepared,  as  subsequently  described. 

If  the  material  in  the  bottom  of  the  cut  through  Marlatt's  Pond  is  found  suitable  tot 
making  up  the  banks,  it  will  be  used  for  that  purpose,  otherwise  it  must  be  spoiled  in  the 
manner  subsequently  described. 

In  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  sloping  ground, 
whether  the  inclination  be  parallel  to  the  canal  or  at  right  angles  to  it,  or  at  any  other 
sngle,  the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing,  or  be 
made  into  benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  sufficient 
width  to  admit  of  a  suitable  connection  being  made,  and  so  as  to  guard  against  any  tend* 
ency  to  slide. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  width  in  the  centre  of  that  space,  or  for  the  entire  width  to 
be  occupied  by  the  bank  if  required,  and  for  such  a  depth  as  may  be  directed  ;  the  sods, 
muck,  rubbish,  brush,  roots  or  loose  earth  thus  removed  must  be  hauled  and  placed  at 
such  a  distance  from  the  banks  as  the  circumstances  may  require. 

For  preparing  the  seats  of  banks,  the  material  removed  will  be  measured  in  the 
"solid,"  and  the  quantity  paid  for  at  the  same  rate  as  for  excavation  on  the  section,  which 
rate  should  be  clearly  understood  to  include  the  cost  of  handling  all  kinds  of  material 
necessary  to  effect  the  object,  and  the  removal  of  the  same  to  such  places  within  the 
limits  of  the  section  or  elsewhere  as  may  be  directed. 

The  line  at  the  northern  end  of  this  section  passes  through  what  is  known  as  Mar- 
Ja**'8  Pond,  where  water-tight  banks  on  both  sides  must  be  made,  the  water  level  on  the 
new  line  being  fully  four  feet  higher  than  that  of  the  present  canal.  The  seats  of  the 
banks  must  therefore  be  thoroughly  cleaned  for  their  entire  width  and  length  by  the 
i^oval  of  all  sunken  timber,  logs,  limbs,  roots  of  trees  and  brush  of.  every  kind  ;  also 
Atl  (tilt,  deposit  and  material  unsuited  for  the  base  of  a  water-tight  bank  must  be  removed. 
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This  may  be  done  by  maohinery  before  the  close  of  navigation  this  year,  or  it  may  be  done 
when  the  water  is  drawn  down  next  December,  for  the  purpose  of  proceeding  with  works 
on  other  parts  of  the  line. 

In  either  case,  all  the  logs,  roots,  stumps,  kc.,  must  be  hauled  and  placed  outside  of 
the  present  water  line,  and  so  as  not  in  any  way  to  interfere  with  the  water-course  lead- 
ing to  or  from  the  culvert  intended  to  connect  the  pond  on  both  sides  of  the  new  canal. 

They  must  further  be  placed  in  such  a  position  that  they  cannot  drift  or  be  drawn 
into  the  channel  of  the  pi*esent  canal,  or  into  any  place  likely  to  obstruct  the  entrance  to 
or  from  that  part  of  the  pond  lying  to  the  westward  of  the  west  bank  of  the  new  line. 

At  the  level  of  the  bottom  line  tho  seat  for  each  of  the  side  embankments  must  be 
prepared  as  above  defcdbed,  for  a  width  of  91  feet,  but  where  the  bottom  of  the  pond  is 
below  that  level  the  width  of  the  seat  must  be  increased,  and  wherever  a  good  foundation 
can  be  obtained  above  that  level  the  width  of  the  seat  will  be  diminished.  In  all  cases 
the  increased  or  reduced  base  must  be  made  of  the  width  to  correspond,  at  the  respective 
places,  with  the  lines  of  the  side  slopes. 

It  is  probable  that  a  depth  varying  from  1^  to  3|  feet  below  the  present  bottom  line 
of  the  pond,  and  for  the  respective  widths  above  stated,  will  have  to  be  removed ;  this 
work  will,  however,  form  a  distinct  item  which  will  be  paid  for  by  the  cubic  yard  at  the 
rate  stated  in  the  tender  for  that  special  purpose. 

Jf  the  work  is  done  before  the  close  of  navigation  this  year  the  quantity  will  be. 
/eomputed  from  levels  and  soundings  made  with  reference  to  fixed  and  permanent  bench 
marks.  If  it  is  done  during  the  time  that  the  water  is  drawn  out  of  the  reach  of  the 
present  canal,  between  Thorold  and  Allanburg,  the  quantities  will  be  measured  as  the 
work  proceeds. 

Contractors  should,  however,  bear  in  mind  that  the  only  way  of  getting  a  dredging 
machine  to  the  place  is  by  opening  a  cut  through  the  public  road  which  passes  across  the 
pond.  To  admit  of  doing  this  the  contractor  would  have  to  arrange  with  the  Municipality 
or  the  Road  Company,  and  besides  be  held  strictly  liable  for  any  interruption  to  the  traffic 
on  the  highway,  as  well  as  for  any  damages  that  might  result  from  interfering  with  the 
road. 

If  this  portion  of  the  work  is  done  when  the  water  is  out  of  the  canal,  there  wiU,  in 
all  probability,  be  a  considerable  depth  of  frost  to  contend  with  where  there  is  cutting ; 
and  at  places  where  the  bottom  of  the  pond  is  lower  than  the  line  of  drainage,  there  will 
be  frost,  ice  and  water  to  be  dealt  wiiii. 

Nevertheless,  the  seats  of  the  banks  must  not  only  be  pi*epared  as  stated,  but  the  banks 
themselves  must  be  made  up  to  at  least  2  feet  over  the  surface  water  line  oi  the  present 
canal  by  the  early  part  of  April,  1878,  except  immediately  at  the  place  where  an  o|»ening 
through  each  of  them  is  to  be  left,  to  pass  the  snow  floods  and  other  drainage  from  the 
east,  until  the  syphon  culvert  is  completed. 

In  forming  the  channel  across  the  pond,  any  material  found  suitable  for  banks  ib 
to  be  used  for  that  purpose,  and  the  balance  spoiled  where  it  will  not  interfere  with 
either  the  new  works  or  the  water-course  leading  to  and  from  the  culvert. 

The  principal  part  of  the  material  for  making  up  the  banks  will  have  to  be  hauled 
from  the  lock  pit  and  cuts  adjoining  it ;  this  will  render  necessary  a  haul  of  from  400  to 
1,900  feet,  and  the  construction  of  a  temporary  bridge  across  each  of  the  openings  left  f^ 
the  flood  water  during  freshets. 
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Towing  Paths — to  be  formed  on  both  sides  of  the  canal,  both  in  cutting  and 
embankment.  In  each  case  they  are  to  be  mide  15  feet  in  width 
on  top,  have  an  inclination  outward  of  about  twelve  inches  to  a  ditch  formed  at  all 
places  where  the  bank  in  rear  of  it  is  of  a  greater  height.  The  ditch  to  be  two  feet  or 
more  in  width  at  bottom,  and  have  such  an  inclination  as  will  carry  the  surface  water 
fireely  to  the  culverts  which  pass  under  the  canal,  or  to  such  ofF-take  drains  as  circum- 
stances may  require  to  be  formed. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  from  which  off-take 
drains  or  culverts  are  to  be  made  with  such  a  declivity  as  will  discharge  the  water  freely 
into  the  back  ditch,  gt  where  this  is  found  impracticable,  into  the  canal,  two  feet  or  more 
below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  or  three  feet 
sqoare,  and  the  culverts  from  them  15  to  24  inches  square ;  they  are  to  be  built  of  rubble 
masonry,  laid  in  cement ;  the  bottom  of  both  wells  and  culverts  are  to  be  of  flat  stones  of 
a  size  to  reach  across  the  respective  openings,  and  pass  at  least  6  inches  under  the  walls 
on  both  sides,  the  covering  of  tiie  culverts  to  be  of  flat  stones  of  a  length  which  will  bear 
at  least  6  inches  on  the  side  walls. 

Back  Ditches. — ^To  carry  off  the  surface  water  and  such  other  natui'al  drainage  as  it 
may  be  necessary  to  provide  for,  ditches  are  to  be  formed  on  both 
ndes  of  the  canal,  at  the  places  and  of  the  dimensions  required  ;  care  being  taken  that  any 
present  means  of  drainage  shall  not  be  interfered  with  before  another  outlet  is  provided. 
For  any  damages  that  may  aiise  from  this  cause,  whether  the  result  of  inattention  or 
otherwise,  on  the  part  of  the  contractor,  ho  will  be  held  strictly  and  legally  liable  to  the 
owners  of  the  adjoining  property. 

Wherever  it  may  be  found  necessary  to  spoil  materials  removed  from  the  cuttings, 
irhether  it  be  from  its  unsuitableness  or  distance  from  where  it  can  be  advantageously 
used,  the  bank  must  be  kept  back  at  least  20  feet  from  the  e^e  of  the  cut,  and  if  placed 
on  groimd  higher  than  the  towing-path,  the  material  must  be  kept  at  least  10  feet  back 
from  the  top  edge  of  the  slope. 

The  tops  of  spoil  banks  must  invariably  be  made  of  such  a  height  and  width  as  may 
be  directed,  and  their  upper  surface  have  a  slight  inclination  outward  from  the  canal. 

Banks,  &c, — All  the  suitable  material  excavated  from  the  prism  of  the  canal,  race- 
way, foundation  pits,  <fec.,  must  be  hauled  and  placed,  so  as  to  make 
up  the  banks  of  the  canal  through  low  ground  in  rear  of  structures  or  wheresoever  required 
▼ithin  the  distances  or  limits  before  mentioned.  In  all  cases  the  best  material  must  be 
placed  on  the  side  next  the  canal,  and  the  coarse,  inferior  or  less  suitable  kind  must  either 
be  used  to  form  the  outer  parts,  or  removed  entirely  beyond  the  line  of  the  banks  and 
spoiled  where  directed. 

When  making  up  the  banks  of  the  canal,  or  embankments  at  and  in  rear  of  sti-uc- 
tnres  and  at  all  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that 
is  lower  than  the  canal  surface,  or  wheresoever  a  vxUm'-tight  bank  is  required^  the  material 
''must  he  hauled  on  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not  exceed- 
i'ng  CUM  foot  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
must  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Puddle  Beds — ^when  necessary  to  be  made  for  the  security  of  any  of  the  banks,  must 

be  carried  up  at  the  same  time  as  the  banks  are  formed.     They 

mwt  invariably  be  made  of  the  best  description  of  material  for  that  purpose  that  can  be 

obtained  at  any  place  on  the  section,  laid  on  in  layers  not  exceeding  8  inches  in  thick- 

iiws,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 


Digitized  by  VjOOQIC 


118 

trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  them  into  paddle 
walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized, 
namely  "  earth "  and  "  rock."  The  former  to  embrace  all  kinds  of  material  found  in 
cutting  the  canal  to  its  full  width  and  depth  within  the  northern  and  southern  boundaries 
of  the  section,  excavating  lock  and  weir  pits,  bridge  seats,  &c.,  except  absolutely  connected 
"  quarry  rock,"  and  detached  stone  or  boulders  containing  one  third  of  a  cubic  yard  and 
upward. 

The  prices  tendered  for  these  items  must  oover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  eanal  and  banks,  forming  embankments  through  *<  Beaver 
Dams  "  Valley,  through  Marlatt's  Pond  at  north  end  of  section  and  in  rear  of  structures  ; 
grading  towing-paths,  and  completing  everything  connected  with  the  excavation  of  the 
section  in  a  workmanlike  and  satisfactory  manner  agreeably  to  the  foregoing  specifications. 
But  as  the  price  per  cubic  yard  for  each  division  of  the  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
work  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quanti- 
ties are  calculated  and  extended  at  the  prices  stated  in  the  contract. 

LIPT-LOCK. 

At  a  point  immediately  south  of  where  the  new  line  of  canal  crosses  Marlatt's  Pond 
a  lift-lock  is  to  be  placed,  which  will  form  the  northern  terminus  of  the  summit  level,  or 
that  of  a  continuous  stretch  from  Port  Colbome  downward,  generally  at  the  same  height 
as  Lake  Erie  ;  but  with  locks  and  other  structures  adapted  to  a  higher  level  if  at  wny 
time  required. 

This  lock  is  the  twenty  fifth  of  the  seiies  from  Port  Dalhousie,  and  like  the  others  it 
is  to  be  270  feet  in  length  between  the  gate  quoins,  45  feet  in  width  between  the  side 
walls  at  about  the  surface  level  of  the  lower  reach;  the  bottom  is  to  be  placed  so  that  there 
shall  be  a  depth  of  14  feet  water  on  the  top  of  the  mitre  sill  below  the  surface  water  line 
of  the  adjoining  lower  reach  ;  the  walls  are  to  be  fully  two  feet  higher  than  what  is  called 
the  Grand  River  level ;  they  will  therefore  be  about  27^  feet  in  height. 

The  lower  wings  of  the  lock  are  to  be  extended  to  form  abutments  for  a  bridge  to 
serve  as  a  road  crossing.  All  the  face  work  to  be  of  dressed  stone  and  masonry  through- 
out, laid  in  hydraulic  cement  mortar  and  the  whole  placed  on  foundation  as  herein 
described. 

The  pit  and  foundation  to  be  made  of  the  full  dimensions  to  admit  of  a  foundation 
of  the  full  area  to  be  laid  ;  the  side,  recess  and  •  wing  walls  built  of  the  dimonsions  subse- 
quently described  and,  as  a  whole,  made  to  correspond  with  the  lines  and  levels  given 
when  the  works  are  in  progress. 

The  bottom  must  at  all  places  be  trimmed  smooth  and  fair  at  the  level  required  to 
give  an  even,  uniform  bearing  for  the  foundation  timbers  or  base  of  th^  walls. 

The  material  excavated  from  the  pit,  when  of  a  suitable  kind,  must  be  hauled  to 
some  point  within  the  respective  distances  above  stated,  and  placed  so  as  to  make  up  the 
banks  of  the  canal  in  like  manner  as  described  for  other  parts  of  the  excavadon  on  the 
section. 
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Foundation  Timbers —to  be  of  pine  timber,  12  inches  square,  of  the  full  length 

to  reach  across  the  chamber  and  space  to  be  occupied  by  the 

^alls  on  both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance, 

one  of  which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to 

18  inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill, 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  sub  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  ()f 
paddle,  well  cut  and  rammed  ;  and  their  tops  must  be  dubbed  to  an  uniform  surface  to 
afford  a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counter- 
hewn,  if  so  directed. 

Sub  Sills. — Two  ranges  of  sub  sills  are  to  be  placed  longitudinally  under  each  of  the 
side  walls.  They  are  to  be  of  pine  timber,  12  Inches  square,  arranged 
in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the  same  level 
as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well  filled  with 
paddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces  ;  they  are 
not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side,  which 
space  is  to  be  filled  with  puddle. 

Mitre  Sill  Platforms — to  be  14  feet  in  width,  made  up  of  timbers  12  inehes 
square  and  of  a  length  to  reach  from  rear  to  rear  of  the 
'walls,  aU  of  which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  k>  make 
water-tight  joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five 
wroaght  iron  screw-bolts  (I J  inches  in  diameter),  passing  horizontally  through  the 
platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  doable  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor- 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  &c, — Five  trenches  are  to  be  cut  across  the  foundation  for  the 
reception  of  sheet  piles,  namely :  One  at  the  upper  side, 
mother  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower  end  of 
the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  wid^.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to  afibrd 
«n  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
<^  be  obtained  in  that  vicinity  ;  it  must  be  cut,  mixed,  prepared  and  laid  as  directed  by 
the  officer  iu  charge. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 

^^hamfered  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to  the 

platform  or  sill  timber  under  it  with  8 -inch  pressed  spikes,  two  through  the  top  of  each 

plank. 
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Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both  ends 
of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid,  most  be  driyoA 
up  with  wedges  to  water-tight  joints ;  every  three  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break 
joints  both  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  loncc  and  l^  inches 
diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
t^ber  ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid  y  the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each, 
crossing  of  a  timber,  on  alternate  sides  oi  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as  wdl 
as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  Tlie  mitre  sills 
are  to  be  19  x  19  inches,  checked  three  inches  into  the  platform  timbers  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
silL  A  check,  three  inches  deep,  is  to  be  cut  in  the  lower  edge'of  the  mitre  sills,  to  receive 
the  ends  of  the  first  coarse  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  with  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  arranged  as 
shown  on  plan,  and  the  holes  through  tbetn  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  a]*e  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

In  case  solid  and  suitable  rock  in  thick  layers  is  found  at  the  proper  level,  at  the 
place  where  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it  without  an 
artificial  foundation,  and  the  mitre  sill  platforms  will  be  made  as  above  described ;  laid  in 
a  full  b^d  of  mortar,  and  be  secured  to  the  rock  with  fox  and  key-bolts,  and  at  the  outer 
edge  on  both  sides  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

If  the  rock,  however,  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timber  covered  with  3-inch  planks  will  be  laid  at  a  height  to 
form  a  bearing  surface  for  the  walls,  and  generally  a  slightly  modified  course  adopted  to 
that  above  described  for  a  clay  foundation. 

Stop-Waters. — Where  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be 

cut  in  the  rock  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole 

width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  of 

sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform. 

Before  a  stop-water  is  placed  in  its  berth,  a  piece  of  duck  or  eanvas  well  saturated 
with  white  lead  must  be  laid  for  the  full  length  and  width  of  the  check ;  the  upper  timber 

I 
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most  also  be  embedded  in  white  lead,  and  the  whole  secured  to  the  rook  with  fox  and 
kej-bolts,  1^  inches  diameter,  placed  not  more  than  10  feet  apart 

Stop-waters  similar  to  those  above  described  are  to  be  placed  at  the  upper  sides  ot 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platforms,  there  are  to  be 
timbers,  12  inches  square,  laid  6  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  pladbrm,and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed  of 
fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
fox-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dubbed  to  a  fair  surface  for  the  planking. 

Where  it  is  necessary  to  lay  timber  in  the  chamber  of  a  lock,  on  a  rock  foundation, 
they  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  filled  with  concrete. 

Masonrt. — ^The  lock  will  be  adapted  po  the  Grand  River  level  as  well  as  that  ot 
Lake  Erie,  and  also  to  the  reach  below  the  summit  level ;  the  walls  will 
therefore  be  about  27^  feet  in  height.  The  chamber  walls  are  to  be  9^  feet  in  width  at 
bottom,  with  counterforts  in  rear,  6  feet  long  in  line  of  wall,  and  3  feet  projection,  placed 
not  more  than  12  feet  apart;  the  recesses  are  to  be  2  feet  8  inches  deep  at  top  and  the  walls 
of  them  10^  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are,  throughout,  to  have  a  batter  of  ontf  in  twtntt^ 
Jow ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for  a 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  ^lumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
within  five  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  and  other  permanent  structures  herein  described  must 
be  built  of  approved,  sound  and  durable  stones ;  those  which  form  the  face  work  must  be 
of  gray  limestone,  free  from  drys,  seams,  sand  holes  or  other  defects,  and  must  be  of 
uniform  texture  and  color  and  laid  in  regular  courses  ;  the  ashlar  work  may  vary  from  21 
to  30  inches  in  height ;  the  thickest  courses  invariably  to  be  placed  at  the  bottom  and 
diminish  upwards  in  regular  succession  to  the  course  under  the  coping ;  but  when  a  course 
of  cut  stone  exceeds  18  inches  in  height,  the  fcice  of  the  chamber  may  be  made  up  of  two 
courses  of  stones  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
80  that  the  beds  and  end  joints  shall  not  exceed  ^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
doBcription  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and 
«nd  joints  shall  not  exceed  f  of  an  inch. 

Cut  Stone — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other* 
wise  suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
trrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headei*s  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate  courses. 
In  each  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4}  feet  depth  of 
bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headers  ia 
each  course  are  to  be  aiTanged  as  nearly  as  possible  midway  between  those  in  the  course 
immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  proper Ij 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  one  and  a  half  times  their  height,  and  the 
headers  two  and  a  quarter  times  their  height ;  and  in  all  cases  the  tail  of  a  header  must 
have  a  width  of  two-thirds  the  length  of  its  face. 

s 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  tho  former  at  lea  t  4^ 
feet  face  and  5^  feet  depth  of  bed ;  the  latter  5^  feet  face  and 
4^  feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to 
the  batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over 
the  face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
inci'easing  downward  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
•dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  recess  wall.  Patterns  for  the  hollow  quoins  will  be  furnished 
by  the  resident  officer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends 
to  use. 

Recess  Quoins — to  be  also  4J  by  6J  feet,  and  5 J  by  4J  feet,  laid  alternately  oat- 
bond  and  in-bond,  bevelled,  as  shown  on  plan ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — ^There  are  to  be  eight  chain  wells  in  the  positions 

indicated  on  the  plan ;  each  well  will  be  two  feet 
square  inside ;  and  the  man-holes  from  them  to  the  front  of  the  lock-walls  are  to  be 
made  at  the  angles  and  widths  to  permit  the  play  of  the  chains,^  and  of  such  height  as  the 
officer  in  charge  may  direct 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening,  and 
•one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain,  when  slack,  lodging  in  the  man-holes ;  sheaves  for  the  drug  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  of 
the  recess  walls,  and  are  to  be  properly  bonded  over  with  each  other  at  the  angles. 

Ck)Uii8ED  WoBR — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards;  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  case  will  moi*e  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
o(  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall. 
In  every  course  there  are  to  be  headers  of  at  least  20.  inches  length  of  face  and  4  feet 
depth  of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 
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In  an  cases  tlie  rear  pai*t  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
Anises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  yortical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  |  of  an  inch. 

Backing — tc»  be  of  an  approved  class  of  large,  well-shaped  stones,  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds, 

tnd  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

does  not  exceed  that  of  the  face-work. 

The  lower  beds,  if  neceseary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin,  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — of  the  chamber,  recesses  and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downward  to  the  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls ;  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  coarse  and  not  less  than  4  feet  long  in  line 

of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
buttresses  for  the  chain  wells,  for  the  aiTangement  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  raidius  of  3  inches ;  the  whole  to 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  one-fourth  of  an  inch. 

A  dowel  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  tO[). 

As  previously  stated,  the  lower  wings  of  this  lock  ai'e  to  be  extended  to  admit  of 
tbe  construction  of  a  bridge  to  carry  the  traffic  of  the  main  road  between  Thorold  and 
Allanburg. 

For  this  purpose,  arrangements  are  to  be  made  by  which  the  roadway  of  the  bridge 
is  to  be  nearly  on  the  same  level  as  the  coping  of  the  lock  and  wings.  The  bridge  will 
^  placed  so  that  when  in  position  the  centre  of  the  roadway  will  be  about  53  feet  below 
ihe  lower  gate  quoins  of  the  lock.     On  the  east  side  the  wing  wall,  or  that  part  of  it 
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occupied  by  the  bridge,  is  to  be  kept  3^  feet  lower  than  the  coping  of  the  lock,  access  to 
which,  on  the  channel  side,  is  to  be  by  means  of  five  or  more  steps  cut  out  of  the  solid, 
leaving  an  inclined  space  18  inches  in  width  next  the  face  of  the  wall. 

The  foundation  for  that  part  of  the  seat  for  the  turntable  east  of  the  side  wall  is  ta 
be  laid  at  9  feet  below  the  top  of  the  lock  coping,  and  must  be  formed  either  of  timber 
and  plank  or  of  a  stratum  of  concrete,  as  may  be  directed.  It  is  to  be  16  feet  square, 
and  placed  so  that  its  centre  shall  be  15  feet  9  inches  back  from  the  face  of  the  side 
wall. 

The  wall  to  form  the  seat  for  the  heel  of  the  bridge  must  be  commenced  at  least  six 
feet  below  the  surface  of  the  adjoining  ground.  Small  piers  are  also  to  be  built  in 
positions  that  will  form  a  rest  for  the  bridge  when  open. 

The  coping  stone  for  the  turntable  to  be  of  large  size  and  not  less  than  15  inches  in 
depth,  the  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 

In  the  face  of  the  west  wing  wall  of  the*  lock  a  recess  is  to  be  formed  of  the  depth 
required,  curved  and  otherwise  euiapted  to  serve  as  a  seat  for  the  bridge  when  in  position. 

These  different  arrangements  for  the  bridge  are  to  be  of  a  like  class  of  work  a& 
subsequently  described  for  the  upi>er  works  of  the  other  bridges  on  the  section. 

The  extension  of  the  lower  wings  of  the  lock  will  be  of  a  like  class  of  work  as  that 
described  for  tho  chamber  walls,  which,  together  with  all  the  masonry  connected  with 
the  bridge  seat  and  rests  for  the  bridge  at  this  place,  will  all  be  measured,  estimated  and 
paid  for  at  the  same  rate  as  tendered  for  lock  masonry. 

Breast  Wall — to  consist  of  one  course  of  stone  18  inches  in  thickness  and  3 J  feet 
in  width,  laid  in  between  the  side  walls  8  feet  or  more  above  the 
upper  recess ;  the  stones  are  to  be  properly  picked,  scabbled  or  dressed,  laid  to  close 
joints,  and  secured  to  each  other  with  dowels. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions,  as  may  be  required. 

Mortar. — The  whole  masonry  of  the  lock  must  be  laid  in  mortar,  made  of  the  best 
hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand,  geaerally 
in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may  he 
directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used  m\ist  be  protected  from  the  influence  of  tie  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufiicient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1 J  of  clean,  shai*p  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 
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When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materi^^  and  both  the  face  stones  and  backing  must  be  well  washed  if  claj  or  other  soil 
adheres  to  them,  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls,  or  any  portion  of  them,  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Order  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  pi-epared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course 
must  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
•disturbing  the  stones  after  they  are  laid. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire 
height ;  it  must  be  made  ot  the  best  description  of  material  that 
'can  be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 
:trodden  and  pounded,  and  everything  done  to  render  the  whole  impervious  to  water. 
Puddle  beds,  where  required  at  other  places,  are  te  be  made  in  a  similar  way  and  of  such 
■dimensions  as  may  be  directed. 

Guard  Gates. — At  a  distance  of  800  feet  south  from  the  head  of  the  lift  lock 
(No.  25)  arrangements  are  to  be  made  for  placing  and  working  a 
pair  of  gates,  heading  toward  the  south,  for  the  purpose  of  controlling  the  summit  level 
in  case  of  accident  to  the  gates  of  the  lock  below. 

The  mitre  sill  for  these  gates  is  to  be  four  (4)  feet  below  the  top  of  the  mitre  sills 
of  the  present  lock  at  Port  Colbome,  which  will  make  the  walls  a  height  of  25f  feet. 

The  side  walls  are  to  be  placed  45  feet  apart  at  the  surface  water  line  of  the  lower 
.reach  and  will  be  92  feet  in  length,  in  each  of  which  is  to  be  a  recess  for  gates  similar  to 
those  in  the  lift  lock  ;  the  wings  at  both  ends  will  be  alike,  but  at  the  northern  end  there 
-will  a  straight  line  of  about  15  feet  before  the  curve  of  the  wings  commences  ;  and  in  the 
.face  of  the  wall  at  the  south  end,  for  the  entire  height,  two  checks  are  to  be  made  for  stop- 
water  timbers,  when  required. 

These  checks  are  to  be  six  feet  south  of  the  recess,  made  12  inches  wide  and  two  feet 
apart ;  at  the  top  they  are  to  be  6  inches  deep,  the  depth  increasing  according  to  the 
batter  of  the  wall,  the  rear  part  being  carried  up  plumb. 

The  face  work  is  to  be  of  dressed  stone  which,  together  with  all  other  parts  of  the 
walls,  are  to  be  laid  in  hydraulic  cement  mortar  plac^  on  a  foundation  of  timber  and 
plank  as  previously  desciibed  for  the  lift  lock. 

The  pit  for  this  guard  lock  is  to  be  made  98  feet  long,  74  feet  wide  and  sunk  6^  feet 
•below  the  top  of  the  mitre  sills  of  the  present  lock  at  Port  Colbome.  The  bottom  must  be 
trimmed  off  fair  and  level  u>  i*eceive  the  foundation  timbers  ;  sub  sills,  where  directed. 
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]aid  ;  the  timbers  placed  and  the  spaces  between  them  filled  with  puddle  or  concrete,  a^ 
may  be  required  ;  mitre  sill  platform  timbers  must  be  dressed  and  drawn  together  by- 
means  of  horizontal  tie-rods  and  secured  by  vertical  bolts  ;  sheet  piles  to  be  of  the  length, 
prepared,  put  in  and  fastened  ;  mitre  sills  to  be  of  the  dimensions,  framed,  put  together 
and  secured,  and  the  whole  of  the  materials  for  these  different  parts  of  the  work  must  be 
of  the  best  class  of  their  respective  kinds,  and  the  workmanship  connected  with  them  be  in 
every  respect  executed  in  the  best  manner,  and  invariably  as  described  for  similar  works- 
in  the  specification  for  the  lift  lock,  whether  the  foundation  be  on  clay  or  in  rock. 

The  cut-stone  for  the  face-work,  the  hollow  and  recess  quoins  and  coping  must  all 
be  of  the  respective  dimensions,  and  throughout,  must  be  dreesed  in  like  manner  as 
described  for  those  in  the  lift  lock. 

The  backing  stones  must  also  be  of  large  size  and  the  masonry  throughout  be  laid  as 
described  for  the  lift  lock,  the  specification  for  which,  it  is  to  be  distinctly  understood,  shall 
apply,  in  the  fullest  extent,  to  the  work  to  be  done  of  all  kinds,  whether  in  the  founda- 
tions or  side  walls  to  be  built  for  the  reception  of  the  guard  gates,  class  of  materials,  the 
order  of  building,  and  in  all  other  respects. 

To  form  a  base  for  the  side  walls  to  be  built  at  both  ends  of  both  the  lift  lock  and 
the  guard  lock,  a  crib  of  framed  timber  work  is  to  be  put  in  at  each  place,  of  a  height  that 
the  top  timbers  shall  be  one  foot  under  the  assumed  low-water  line  of  Lake  Erie,  ac  all 
places  above  the  lift  lock  and  below  it,  one  foot  under  Ihe  surface  of  the  reach. 

They  are  to  be  from  32  to  40  feet  in  length,  placed  oblique  to  the  centre  line  of  the 
canal,  made  to  a  batter  of  one  in  twenty-four,  adjoining  the  wing  walls,  where  they  are  to 
be  14  feet  wide  at  bottom  ;  at  the  outer  end  they  are  to  be  20  feet  wide  at  bottom,  and  be 
carried  up  with  offsets  of  G  inches  on  the  face  for  every  12  inches  rise,  so  as  to  correspond 
in  some  measure  with  the  batter  of  the  wall,  which  is  to  increase  gradually  until  within  a 
distance,  in  each  case,  of  about  90  feet  from  the  end  of  the  wing  wall  it  hus  a  like  slope 
as  that  of  the  bank. 

The  sides  and  ends  of  the  cribs  are  to  be  of  pine  timber,  12x12  inches,  dovetailed  at 
the  corners,  and  connected  by  means  of  cross-ties  10  x  12  inches,  dovetailed  into  the  side 
pieces  under  and  over  them  and  arranged  so  as  not  to  be  more  than  10  feet  apart  from 
centi'e  to  centre. 

In  the  first  course  of  side  timbers  the  cross-ties  are  to  be  placed  not  more  than  three 
feet  apart,  to  obviate  the  necessity  of  using  floor  timbers. 

The  ends  of  the  face  timbers  adjoining  the  wing  walls  are  to  be  let  5  inches  or 
more  into  the  masonry,  from  the  floor  of  the  lock  upward  for  the  entire  height  of  the 
respective  cribs.  The  ends  of  these  timbers  are  to  be  secured  to  the  masonry  by  fox  and 
key-bolts  or  otherwise  as  may  be  required ;  the  angles  of  the  cribs  and  the  cross-ties  are 
also  to  be  fastened  with  rag-bolts  of  the  size  and  in  the  manner  directed. 

Hubble  Waxl8, — forming  the  extension  of  the  wings  at  both  ends  of  both  the  lift 
lock  and  the  guard  lock,  must  be  built  of  a  large  class  of  sound, 
well-shaped,  durable  stones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement 
mortar  for  such  a  distance  adjoining  the  wing  walls  as  tiie  circumstances  may  require. 
They  are  in  all  cases  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between 
the  respective  wing  or  side  walls  and  the  inner  faces  of  the  banks  or  adjoining  walls.  The 
faces  of  the  stones  must  invariably  be  hammei*ed  or  scabbled  to  such  batters  or  lines  aa 
may  be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  w^ork. 
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This  section^  as  previously  stated,  embraces  the  construction  of  piers  and  abutments 
for  two  separate  swing  bridges,  one  to  carry  the  line  of  the  Welland  Railway  over  the 
canal  where  it  passes  through  Marlatt's  Pond,  and  the  other  to  carry  the  traffic  of  the  road 
immediately  north  of  Beaver  Dam  Creek.  They  are  to  be  of  masonry  laid  in  hydraulic 
eement  mortar,  built  chiefly  in  the  form  and  dimensions  herein  stated  and  in  the  manner 
subsequently  described,  or  that  may  be  required. 

The  water-way  at  both  places  is  to  be  in  four  divisions,  the  two  centre  ones  of  which 
in  each  case  are  to  be  46  feet  wide,  and  foro*.  the  navigable  channels. 

In  the  vicinity  of  where  the  pit^rs  and  abutments  for  the  common  road  bridge  are 
situated,  a  space  220  feet  in  length  and  1 70  feet  in  width,  is  to  be  sunk  to  the  depth  of 
five  feet  below  the  top  of  the  present  mitre  sill  of  Port  Col  borne  Lock,  and  the  sides  are 
to  be  made  to  a  slope  of  about  one  horizontal  to  one  vertical.  The  material  excavated 
from  this  space,  as  well  from  the  seats  of  the  piers,  which  are  to  be  one  foot  and  a  half 
m)  lower,  or  6^  feet  below  the  level  of  the  mitre  sills  of  the  lock  at  Port  Colbome,  must 
be  hauled  and  deposited  to  make  up  the  banks  of  the  new  line  through  the  Beaver 
Dams  Valley.  Contractors  when  tendering  should  bear  in  mind  that  it  is  only  the 
widening  beyond  the  side  slopes  and  the  deepening  below  ordinary  bottom  line  of  the 
prism  of  the  canal  which  will  be  measured,  estimated  and  paid  for  as  bridge  pit  excava- 
tion. 

The  seats  for  the  piers  and  abutments  of  the  Welland  Railway  Bridge  are  to  be 
excavated  down  to  the  surface  of  the  rock  if  it  is  within  five  feet  ot  the  bottom  line  of  the 
reach.  All  the  material  to  be  removed  for  this  purpose  will  be  measui  ed,  esii  nated  and 
paid  for  as  bridge  pit  excavation. 

For  the  ordinary  road  bridge  the  centre  pier  is  to  be  16  feet  square,  the  rest  piers  IG 
feet  in  width  and  9  feet  thick  at  top  ;  the  centre  pier  for  the  railway  bridge  is  to  be  18  feet 
square,  and  the  rest  piers  18  feet  in  width  and  9  feet  thick  at  top.  Through  the  centre 
of  each  of  them  an  arched  culvert  8  feet  in  height  and  from  6  to  8  feet  in  wid*"h  is  to  be 
made  on  a  line  ranging  with  that  of  the  canal. 

Unless  rock  is  found  within  a  few  feet  of  canal  bottom,  they  are  to  be  built  pn  a 
foundation  of  timber  and  plank,  the  top  of  which  must  be  at  least  six  inches  under  the 
bottom  line  ;  in  every  case  these  walls  are  to  have  a  batter  of  one  in  twenty -four. 

The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for  their 
full  depth  and  made  fo  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch.  The  bottoui 
part  of  the  arch  or  water-way,  is  to  be  of  dressed  and  properly-jointed  stones,  of  a  size 
that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass  15 
inches  under  the  wall ;  the  second  course  to  project  one  foot  into  the  opening  on  each  side,. 
and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate  courses, 
with  headers  in  every  course  4. J  feet  long,  placed  not  more  than  nine  feet  apart  from 
centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full^  and  dressed  so  as 
to  lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled 
to  a  fair  surface  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the  centre  as 
well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  must  invariably  be  made  up  with  flat-bedded 
stones,  not  less  than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their 
beds  and  joints  must  be  scabbled  or  [licked,  if  necessary,  so  that,  when  laid,  the  horizontal 
joints  shsdl  not  exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  be  not  more  than 
one  inch  and  a  quarter. 
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The  seat  piers  to  carry  the  ends  of  the  common  road  bridge  when  in  position  are  to 
1)6  9  feet  thick  at  top,  those  for  the  railway  bridge  are  to  be  10  feet  thick  at  top,  all  of 
which  are  to  be  parallel  to  the  canal.  The  ends  of  those  for  the  road  bridge  are  to  be  at 
right  angles  to  the  face  of  the  pier  ;  the  ends  of  those  connected  with  the  railway  are  to 
be  made  to  an  angle  corresponding  to  the  oblique  line  of  the  bridge ;  the  sharp  points  at 
the  upper  and  lower  ends  of  the  latter  niust  be  taken  off  at  right  angles  to  the  sides  or 
ends  to  such  an  extent  as  may  at  the  time  be  considered  necessary.  They  are  all  to  be 
of  a  like  class  of  material  and  workmanship,  faced  on  both  sides  and  ends,  made  to  a  batter 
of  one  in  twenty-four,  and  the  foundation  for  them  must  be  formed  at  a  like  depth  as 
described  for  the  centre  and  rest  piers. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
•offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  canal 
bottom,  or  at  such  other  level  above  or  below  that  point  as  circumstances  may  require. 
They  are  to  be  7J  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in  twelve  on 
the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet  of  the  top, 
thence  the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^  feet  in 
width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing  of 
large-sized,  well-shaped  stones,  laid  level  in  full  mortar  beds,  and  properly  bonded  through- 
out the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
he  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  8i2e  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and  break 
joints  properly  w^th  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  tnck  for 
the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch ;  and  the  top  side  must  have  a  fair 
surface,  be  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stons  to  be  not  less  than  six  feet  square,  and  two  feet  depth  of  bed  ;  Uie 
•space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  x>iers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to 
he  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox- wedged  bolts  1  ^  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat,  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top,  so  as  to  be  eight  inches 
At  the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  corners  of  the  road  bridge,  parapet  piers  are  to  be  built  4  J  feet  square  at 
base,  diminishing  upward — one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  can-ied  up  to  the  same  height  as  the 
parapet  piers  and  finished  with  coping,  as  indicated  on  the  plans. 
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The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  masonry,  arranged  to  wind  gi-adiially  round  to  meet  the  line  of  the  sIoihj  on  the 
respective  sides. 

The  foundation  timbera  to  be  of  pine,  laid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely*  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments  they  are 
to  be  laid  either  longitudinally  or  transversely,  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  thr*ee  inches  thick,  and  must  be  fastened  to  the 
timbers  with  1  J- inch  white  oak  treenails  eight  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the 
pier's  if  the  officer  in  charge  considers  it  necessary. 

Crib -Work. — Between  the  centre  and  rest  pier's,  as  well  as  above  and  below  them, 
and  if  tlie  bottom  is  rock,  above  and  below  the  piers  for  the  seat  of 
the  bridge,  crib-work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  for  the 
protection  of  the  resi>ective  parts  of  the  work. 

The  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i.e.,  for  the  road  bridge  16  feet  wide  at  top,  and  for  the  railway  bridge  18  feet  wide 
i^t  top,  in  both  cases,  increasing  downward  on  both  sides  at  the  rate  of  one  in  twenty-four  ; 
and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  must  be  formed  of 
such  dimensions  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib-wdlk  adjoining  the  centre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings^  give  an  areae  [ual  to  at  least  that  of  the  arch- ways  formed  through  the  masonry. 

In  the  crib- work  above  and  below  the  piers  for  the  seat  of  the  bridge,  ther-e  are,  in 
each  case,  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  plank,  well-fastened  with  pressed  spikes,  and  the  toji 
to  lie  formed  of  pieces  not  less  than  10  inches  thick,  and  of  a  length  to  take  a  full  bearing 
on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber,  12  inches  square,  straight,  sound,  full  on  the 
«dge6,  and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  l)etween  the  different 
coorses.  At  the  angles  they  are  to  be  connected  by  doubl^be veiled  dovetails,  arranged 
so  that  every  end  timber  shall  be  dovetailed  into  two  side  timber's,  and  the  side  timbers 
be  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  J -inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 
at  both  ends,  and  the  full  length  of  the  outside  vridth  of  the  cribs. 
They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arrang«»'I  that  the  ties  routing 
on  the  different  rounds  of  timber  shall  be  midway  between  those  of  the  courses  immedi- 
ately below  and  above. 

Their  ends  ai-e  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them, 
the  dovetail  to  splav  1^  inches  on  both  sides  so  as  to  stand  eight  inches  at  the  mck  and 
n  inches  at  the  outer  end. 
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The  seat  piers  to  carry  the  ends  of  the  common  road  bridge  when  in  position  are  to 
"he  9  feet  thick  at  top,  those  for  the  railway  bridge  are  to  be  10  feet  thick  at  top,  all  of 
which  are  to  be  parallel  to  the  canal.  The  ends  of  those  for  the  road  bridge  are  to  be  at 
right  angles  to  the  face  of  the  pier ;  the  ends  of  those  connected  with  the  railway  are  to 
be  made  to  an  angle  corresponding  to  the  oblique  line  of  the  bridge ;  the  sharp  points  at 
the  upper  and  lower  ends  of  the  latter  must  be  taken  off  at  right  angles  to  the  sides  or 
ends  to  such  an  extent  as  may  at  the  time  be  considered  necessary.  They  are  all  to  be 
of  a  like  class  of  material  and  workmanship,  faced  on  both  sides  and  ends,  made  to  a  batter 
of  one  in  twenty-four,  and  the  foundation  for  them  must  be  formed  at  a  like  depth  as 
described  for  the  centre  and  rest  piers. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  canal 
bottom,  or  at  such  other  level  above  or  below  that  point  as  circumstances  may  require. 
They  are  to  be  7 J  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in  twelve  on 
the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet  of  the  top, 
thence  the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3J  feet  in 
width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing  of 
large-sized,  well-shaped  stones,  laid  level  in  full  mortar  beds,  and  properly  bonded  through- 
out the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
"he  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
fitones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and  break 
joints  properly  w^th  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  must  have  a  fair 
surface,  be  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stons  to  be  not  less  than  six  feet  square,  and  two  feet  depth  of  bed ;  ihe 
«pace  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  tiie  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to 
be  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox- wedged  bolts  1 J  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat,  and  the  abutments  of  the  road  bridge,  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top,  so  as  to  be  eight  inches 
At  the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  road  bridge,  parapet  piers  are  to  be  built  4  J  feet  square  at 
base,  diminishing  upward — one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  can-ied  up  to  the  same,  height  as  the 
parapet  piers  and  finished  with  coping,  as  indicated  on  the  plans. 
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The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on  the 
respective  sides. 

The  foundation  tinil)ei's  to  be  of  pine,  laid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely* to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments  they  are 
to  be  laid  either  longitudinally  or  transversely,  as  may  be  required. 

In  all  cases  the  spacer  between  them  must  be  filled  with  a  good  desciiption  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  1  J- inch  white  oak  treenails  eight  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the 
piei*s  if  the  officer  in  charge  considers  it  necessary. 

Crib-Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 
and  if  the  bottom  is  rock,  above  and  below  the  piers  for  the  seat  of 
the  bridge,  crib-work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  for  the 
protection  of  the  resi>ective  parts  of  the  work. 

The  ciibs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i.e.f  for  the  road  bridge  16  feet  wide  at  top,  and  for  the  railway  bridge  18  feet  wide 
At  top,  in  both  cases,  increasing  downward  on  both  sides  at  the  rate  of  one  in  twenty-four  ; 
and  through  the  middle  of  them,  longitudinally^  a  clear  water-way  must  be  formed  of 
such  dimensions  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib-wdlk  adjoining  the  centre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings^  gire  an  areae'[ual  to  at  least  that  of  the  arch- ways  formed  through  the  masonry. 

In  the  crib- work  above  and  below  the  piers  for  the  seat  of  the  bridge,  thei-e  are,  in 
each  case,  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  plank,  well-fastened  with  pressed  spikes,  and  the  toj) 
to  lie  formed  of  pieces  not  less  than  10  inches  thick,  and  of  a  length  to  take  a  full  bearing 
on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber,  12  inches  square,  straight,  sound,  full  on  the 
^dges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  donbl^bevelled  dovetails,  arranged 
80  that  every  end  timber  shall  be  dovetailed  into  two  side  timbera,  and  the  side  timbers 
be  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  ^-inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 
at  both  ends,  and  the  full  length  of  the  outside  vidth  of  the  cribs. 
They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arrang«>'l  that  the  ties  routing 
on  the  different  I'ounds  of  timber  shall  be  midway  between  those  of  the  courses  immedi- 
ately below  and  above. 

Their  ends  ai-e  t)  be  dovetailed  3  J  inches  into  the  timbers  under  and  over  them, 
the  dovetail  to  splav  1 J  inches  on  both  sides  so  as  to  stand  eight  inches  at  the  mck  and 
11  inches  at  the  outer  end. 
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Under  tbe  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  m. 
block  l^x  12  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long,  J  of  an  inch  diameter,  is  to  bo  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  rests,  the  block  and  course  under  it,  and  into  Uie 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 
ties  1 0  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be 
notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inohes 
diameter. 

The  ciibs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  and 
extending  from  the  lowast  side  timber  up  to  the  water-line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  : — one  at  or  near  each  angle  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  four  inches  thick  and  10  inches 
in  width,  fastened  from  the  inside  with  10-inch  spike,  five-eighths  of  an  inch  diameter, 
tvodriven  through  each  plank  into  each  of  the  lowest  side  pieces,  anil  one  at  every  ci'ossing 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  ]mt  on  in  lengths  of 
from  eight  to  ten  feet  or  more  ;  but  they  must  bo  so  arranged  that  the  upper  length  in  all 
cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same 
range  below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  tfce  sides  next  the  channel. 

The  whole  interior  of  the  crib- work,  except  the  water-ways,  to  be  filled  with  an 
approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide-piers  there  are  to  be  two  ranges  of  wale  timbers  of 
whit3  oak  6  x  12  inches  ;  the  upper  range  to  be  fastened  by  means  of  screw-bolts,  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
The  other  range  to  be  seven  feet  lower,  and  fastened  by  rag-bolts,  f  of  an  inch  diameter,, 
having  similar  heads  and  washera  to  those  in  the  upper  range. 

The  wale-pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edges  are 
to  be  chamfered,  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with  boiler- 
plate, and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  thi^ee  clustei-s  of  piles  are  to  be  driven 
within  range  of  the  centime  pier,  at  suitable  distances  above  and  be?ow  it ;  they  are  to  be 
connected  by  means  of  thorough -holts,  straps,  &c.,  and  stand  one  foot  or  moi-e  over  the 
cribs,  Ac.,  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the  crib- 
work  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  the  bottom  is  rock,  the  stnicture  and  piera  are  to  be  protected  by  means  of 
three  clusters  of  detached  oak  timbers  placed  vertically  within  range  of  the  centre  pier,  at 
suitable  distances  above  and  below  it ;  their  ends  are  to  be  let  into  the  rock  underneath 
for  such  a  depth  as  circumstances  may  require.  On  the  lower  end  of  each  timl>er  a  band 
of  wrought  iron  3  J"  x  1  J"  is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  is  to  pass  up 
vertically  12  inches  into  the  timber,  and  18  inches  into  the  rock  ;    they  are  further  to  be 
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flutened  by  means  of  knees,  straps  and  bolts,  in  the  most  secure  manner  that  their  posi- 
tion,  Ac.,  will  admit  of  adopting.  At  top  ihej  are  to  be  connected  by  means  of  thorough 
bolts,  straps  and  otherwise,  and  stand  onu  foot  or  more  over  the  cribs,  as  may  be  reqidredi 

If  the  bottom  is  rock,  vertical  timbers  will  have  to  be  put  in  and  secured  in  a  similar 
▼aj  as  above  described,  instead  of  piles,  for  forming  and  supporting  fenders  on  both  sides 
tbore  and  below  the  biidge. 

In  case,  however,  that  the  bottom  is  clay,  the  bridge  works  will  be  protected  in  the 
followiog  manner  . — 

Fenders — are  to  be  consiructed  on  the  land  sides  of  both  the  water-ways,  extending 
for  some  distance  above  and  below  the  bridge,  as  represented  on  the 
general  plan.  They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbera,  and  wale 
pieces,  all  of  white  oak  timber.  The  piles  to  be  not  less  than  1 1  inches  diameter  at  the 
small  end,  driven  from  six  to  ten  feet  into  the  bottom,  three  in  a  group  at  about  12  feet 
from  centre  to  centre,  and  one  at  the  middle  of  each  anchor  timber  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  pieces,  each  C  x  10  inches,  arranged 
about  eight  inches  apart,  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
of  the  piles,  to  each  of  which  tjey  will  be  secured  with  wrought  iron  screw-bolts  J  of  an 
inch  diameter^  having  U2)set  heads  and  cast  iron  bevel  washers  let  flush  into  the  outside 
cap-pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect,  with  a  dovetail,  tha* 
onter  piles,  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|j  of  an 
inch  diameter  ;  they  will  bear  on  the  inside  pile  of  the  group  and  the  ends  extend  to  the 
ontside  of  the  front  cap-[»ieceH,  and  under  them  a  waling  timl)er  of  white  oak  8'»I(y 
inches  is  to  be  fastened  to  the  same  or  insido  piles  with  a  sci'ew-bolt  of  one  and  one*- 
eighth  (I  J)  inch  round  iron,  having  upset  heads  and  washers,  sunk  flush  as  described  for 
the  cap-pieces.  Where  the  wale-pieces  are  scaif  jd  they  must  be  secured  to  the  outer  piles 
with  screw-bolts  J  of  an  inch  diameter,  with  nuts,  heads,  Ac,  as  described  for  the 
oUiers.  At  seven  (7)  feet  below  the  top  of  the  cap-pieces,  anothebrange  of  waling  8x10 
uches  is  to  be  put  on  and  fastened  throughout  with  bolts  in  like  manner  as  for  tha 
^per  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
ttmay  be  required,  and  be  secured  to  mud  sills  or  cross  timbei-s. 

The  superstructure  of  the  bridges — both  for  the  fixed  and  moveable  jmrts — aa  well 
as  the  machinery  for  working  them,  will  be  made  a  separate  contract. 

Parties  "tendering"  should  bear  in  mind  that  dams  will  have  to  be  formedHhrougb 
Mtrlatt's  Pond,  on  both  sides  of  the  site  for  the  Wei  land  Railway  Bridge,  and  that  seats 
for  them  must  be  prepared  and  the  dams  made  between  the  close  of  navigation  of  the 
PWBent  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of  1878,  or  during  the 
▼inter  in  which  the  water  of  the  canal  is  drawn  down  for  these  and  other  purposes. 

The  bulk  sum  tendered  for  unwatenng  the  space  between  these  dams  must  include 
*he  removal  of  all  suiface  water,  leaks,  springs  or  water  that  may  in  any  way  get  into- 
it  daring  the  time  of  excavating  the  foundation,  and  for  the  whole  time  requireil  for  the 
worb  connected  with  building  the  piers  and  abutments  for  the  bridge.  It  should  also 
include  the  clearing  out  and  forming  a  site  for  the  dams  ;  but  the  material  in  the  dams 
themselves  will  be  estimate;!,  Dieasui*ed  and  paid  for  at  the  same  rates  as  for  excavation 
«n  the  section. 


Digitized  by  VjOOQIC 


1S2. 

In  Older  to  odmit  of  building  the  piers  and  abutments  for  the  Welland  Eailway 
bridge  during  the  summer  of  1877,  a  temporary  turn-out  to  carry  the  traffic  of  the  line 
])ast  the  place  will  have  to  be  constructed.  This  it  is  proposed  to  place  on  the  south  side 
of  the  present  track,  and  to  form  hy  short  stretches  of  embankment  at  each  end  and  pile 
trestle  work  through  the  water-covered  space  called  Marlatt's  Pond.  It  will  be  in  the 
aggregate  about  1,400  feet  in  length,  about  three-fifths  of  which  will  be  on  diy  ground 
and  two-fifths  through  water. 

The  trestles  are  to  be  formed  in  benches  of  four  or  more  well  driven  piles  in  each' 
measuring  16  feet  from  centre  to  centre  of  the  outside  range,  and  6  feet  from  centre  to 
centre  of  the  two  in  the  middle  ;  they  are  to  be  placed  about  20  feet  apart  on  the  line  of 
the  track.  On  the  top  of  the  two  middle  rows  of  piles,  longitudinal  cap-pieces  12  z  14 
inches  are  to  be  formed,  and  transverse  cap-pieces  14  x  14  inches  are  to  be  formed  at 
each  bench  on  the  top  of  the  outer  piles  and  notched  over  and  into  the  longitudinal  cap- 
pieces.  Four  stringers  each  12  x  12  inches  are  to  be  placed  on  top  of  the  transverse 
caps,  the  two  middle  ones  of  which  are'  to  be  immediately  over  the  longitudinal  caps  to 
which  they  are  to  be  secured  at  every  five  feet  with  bolts,  one  inch  and  a  half  diameter. 
Cross  ties  8"  x  8"  are  to  be  placed  over  the  whole  of  the  stringers  about  12  inches  apart ; 
they  are  to  be  checked  into  the  middle  stringers,  and  their  outer  ends  are  to  be  checked 
or  framed  in  between  the  outer  stringers  and  top  guard  timber,  and  tjie  whole  fastened 
together  at  every  third  cross  tie  with  screw-bolts,  one  inch  and  a  half  diameter.  The  two 
middle  longitudinal  stringers  are  to  be  further  secured  by  means  of  screw-bolts,  one  inch 
diameter,  connected  with  collar  pieces  fastened  to  the  tops  of  the  piles. 

Two  diagonal  struts  or  ties  14"x  4"  ai-e  to  be  ftistened  to  the  tops  of  the  outsid^ 
range  of  piles  and  as  low  down  on  the  opi»osite  outside  pile  as  can  be  done  when  the 
water  is  drawn  off — spikes  to  be  f  inch  diameter  and  1 2  inches  long ;  where  these  diago- 
nals cross  each  other  they  are  to  have  distance  blocks  between  them  and  be  fastened  with 
a  f-inch  screw-bolt. 

The  piles  will  vary  from  20  to  32  feet  in  length  and  must  be  of  approved  timber  not 
less  than  1 3  inches  di^nneter  at  the  small  end ;  all  of  them  must  be  well  and  satisfactorily 
driven. 

Longitudinal  timbers  will  generally  be  about  42  feet  long,  and  must  be  scarfed  at 
the  ends  and  bolted  as  directed. 

Cap-pieces  to  be  20  feet  long,  cross  ties  15  feet  long,  diagonals  27  feet  long. 

Adjoining  the  embankments,  on  both  sides,  the  piles  are  to  be  diiven  10  feet  aprt 
longitudinally,  and  the  whole  well  secured  with  diagonal  braces. 

Contractors,  when  tendering  for  forming  this  temporary  deviation  of  the  line  of  the 
Welland  Railway  are  requested  to  bear  in  mind  that  the  whole  of  the  piles  must  he 
driven  before  the  middle  of  November  next,  in  order  to  admit  of  putting  on  the 
diagonal  braces,  and  otherwise  completing  the  whole  of  the  work  connected  with  the 
change  of  the  line  when  the  water  is  drawn  off  the  canal  for  the  purpose  of  executing 
this  and  other  works. 

The  prices  tendered  for  the  respective  items  of  work  must  include  the  i-emoval  of 
all  the  timber  work  in  the  **  turn  out "  when  no  longer  required,  and  piling  it,  as  may 
be  directed,  on  canal  property  within  a  distance  of  600  feet  fi-om  the  place  where  it  was 
removed. 
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8YPH0N    CULVERT. 

At  a  place  about  500  feet  north  of  the  lower  qnoios  on  the  lift  lock  (No.  25)  on  this 
secUoD,  an  inverted  syphon  culvei*t  is  to  be  built  to  pass  the  drainage  from  the  east 
through  under  the  new  line  of  the  canal. 

It  is  to  be  8  feet  wide  and  5  feet  high  inside,  constructed  of  masonry  laid  in 
hydraulic  cement  mortar  on  a  bearing  surface  of  timber  and  plank ;  the  whole  to  be 
fastened  and  secured  in  the  manner  herein  described. 

To  enable  the  site  of  the  culvert  to  be  laid  dry,  a  dam  or  bank  formed  of  material 
taken  from  the  excavation  of  the  lock-pit  or  raceway,  is  to  be  made  on  the  north  and  west 
sides  of  it  and  the  water  afterwards  pumped  out  of  the  space  thus  enclosed. 

The  material  used  in  forming  these  dams  will  be  paid. for  in  the  excavation  of  that 
part  of  the  works  from  which  it  is  taken,  and  such  portions  of  it  as  must  subsequently  be 
removed  will  be  paid  for  in  the  excavation  of  a  channel  to  or  from  the  culvert  or  in 
fonning  the  prism  of  the  canal  as  may  be  required. 

Contractors  should,  however,  bear  in  mind  that  gi-eat  care  must  be  taken  in  pi*eparing 
the  seats  of  these  dams,  by  the  removal  of  all  logs,  sunken  timber,  roots  or  whatever  is 
uMuited  for  the  base  of  a  water-tight  bank,  as  they  are  not  merely  for  a  temporary 
iuirpoee ;  but  a  considerable  part  of  them  will  form  the  seat  of  the  sid->  banks  of  the  canal. 

The  clearing  out  and  preparing  of  the  seats  for  these  dams,  the  subsequent  main- 
tenance of  the  banks,  unwatering  of  the  culvert  pit,  and  keeping  it  dry  from  the 
commencement  of  the  works  until  their  full  and  satisfactory  completion,  must  all  be 
embraced  in  the  "  bulk  sum  "  stated  in  the  tender  for  unwatering  the  works. 

The  pit  for  the  culvert  will  be  about  280  feet  in  length,  25  feet  of  which  at  each  end 
must  be  made  25  feet  in  width,  and  between  these  points  it  is  to  be  18 J  feet  wide  at 
bottom,  the  whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of  1 1  ^  feet 
below  the  top  of  the  lower  mitre  sill  of  Lock  No.  25.  The  sides  to  be  roatle  as  nearly 
vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
must  assume  the  entire  risk  of  all  slides  which  may  occur,  and  the  whole  expense  of  their 
removal,  he  will  be  allowed  a  slope  of  two  horizontal  to  one  vertical  on  both  the  sides 
and  ends  of  the  cut. 

This  allowance  for  slojies  does  not,  however,  apply  to  rock,  if  such  be  found  in  the 
bottom. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  laid  6  inches  apart  trans- 
versely to  the  culvert  or  parallel  to  tho  canal,  the  spaces 
between  them  and  at  their  ends  must,  immediately  after  they  are  satisfactorily  laid,  be 
^ell  filled  with  the  best  description  of  puddle,  well  cut  and   rammed  as  subsequently 
<le8cribed  ;  or,  if  so  directed,  concrete  must  be  used  for  that  purpose. 

For  a  distance  of  about  70  feet  on  each  side  of  the  centre  line  of  the  canal,  two 
'"Wges  of  sub-sills  12  x  12  inches  are  to  be  laid  in  trenches  cut  for  their  i-eception,  under 
the  floor  timbers.  They  are  to  be  placed  so  that  the  centre  of  each  range  shall  be  6  J  f«et 
from  the  centre  line  of  the  culvert. 

At  every  six  feet,  in  both  ranges  and  at  places  directly  opposite  each  other,  for  the 
distapce  above  stated,  a  tie  rod  one  inch  and  a  half  (1  J)  or  more  diameter,  is  to  pass 
vertically  through  the  sill  pieces,  and  be  of  a  length  to  extend  through  the  end  of  a  cross* 
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binding  piece  which  rests  on  the  crown  of  the  aroh.  Tie  rods  to  be  alternately  of  oopper 
and  iron,  i.e.  one  half  tlie  number  will  be  copper  and  the  other  half  iron.  These  tie  rods 
to  have  tipset  heads  and  large  washei's  on  the  under  sidas  of  the  sill  [uecea,  and  their  upper 
ends  are  to  be  screwed  and  have  nuts  the  full  strength  of  the  bar ;  the  tops  of  these  sill 
pieces  when  laid  must  be  on  the  same  level  as  the  foundation,  and  form  a  fair  liearing  for 
the  floor  timbers ;  the  spaces  alongside  of  them  must  be  well  filled  with  puddle,  and  great 
care  taken  to  keep  the  tie  rods  plumb  until  they  are  properly  supported  by  the  adjoining 
work. 

Four  ranges  of  sheet  piles  of  4-incli  well-jointed  pine  plank,  chamfered  on  the  edges, 
6  feet  in  length,  are  to  be  put  in  across  the  foundation  and  fastened  to  a  floor  timber 
extending  3  feet  on  each  side,  beyond  the  line  of  the  walls ;  one  at  the  inner  side  of  th« 
well  at  both  ends  of  the  culvert,  and  one  within  ten  feet  of  the  toe  of  the  inside  slope  on 
both  sides  of  the  canal.  Trenches  of  such  a  depth  as  directed  are  to  be  cut  plumb  on  the 
pro[>er  lines  for  the  sheet  piles,  and  the  places  must  afterwards  be  filled  with  the  best 
description  of  puddle  to  the  height  of  the  adjoining  ground. 

The  floor  timbers  when  laid,  after  the  spaces  batween  them  have  been  well  filled  with 
puddle,  must  be  dubbed  to  an  uniform  surface  to  receive  the  plank,  which  is  to  be  3  inches 
thick,  well  jointed  with  a  plane,  and  when  being  laid  must  \ye  driven  up  close,  break 
joints,  and  be  fastened  with  white  oak  treenails,  nine  inches  long  and  l^  inches  diameter, 
two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing  of  a  timl>er. 

In  case  it  is  decided  to  put  on  a  second  course  of  plank  between  the  side  walls,  the 
upj>er  one  will  be  2  inches  thick,  and  the  lower  coui-se  must  be  dubbed  to  a  fair  surface 
for  it,  the  upper  course  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank 
and  one  at  each  crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

Masonry. — All  the  stone  used  in  the  culvert  must  be  of  the  best  class  of  approved 
sound  and  durable  grey  limestone,  free  from  seams,  drys,  shakes,  sand 
holes  and  other  defects. 

The  water-way  is  to  be  made  8  feet  wide  between  the  side  walls  or  abutments,  which 
Are  to  be  2^  feet  high  to  the  springing  line  of  the  arch  ;  the  latter  is  to  be  a  circular 
segment  of  2^  feet  rise. 

All  the  face- work  of  the  water-way  and  wells  at  both  ends  of  it  are  to  be  of  stone 
of  the  dimensions,  dressed  and  boucharded  as  herein  described. 

The  abutments  ai-e  to  be  4  J  feet  thick,  carried  upto  a  batter  of  one  in  twelve  on  the 
outer  side,  to  within  15  inches  of  the  crown  of  the  arch.  On  the  inner  or  face  side,  thej 
may  be  made  up  of  two  courses,  provided  the  upper  course,  in  each  case  is  formed  into  a 
skew-back  for  the  springing  of  the  arch — the  nose  or  thin  part  of  all  of  which  stones  must 
be  at  least  eight  inches  thick,  and  increase  gradually  for  a  width  of  twenty  one  inches  to 
the  angle  suited  to  the  radius  of  the  curvature.  At  least  one  of  these  two  courses  must 
be  thirty-one  inches  width  of  bed,  and  the  other  twenty -one  inches,  with  headers  not  more 
than  ten  feet  apart  in  each  course.  In  all  cases  the  beds  and  ends  of  the  stones  must  be 
full,  the  arrises  kept  good,  and  the  whole  dressed  and  laid  so  that  neither  the  horizontal 
nor  vertical  joints  shall  exceed  one-fourth  of  an  inch. 

The  arch  stones  must  be  fully  twenty -one  inches  deep  and  be  at  least  ten  inches  thick 
on  the  sotfit,  which  must  be  dressed  to  correspond  to  the  line  of  the  curve,  and  the  bedi 
'redressed  smooth  and  straight,  so  as  to  radiate  truly  for  their  full  depth  (21  inches), 
their  end  joints  nnist  also  be  kept  full,  and  the  various  stones  must  be  of  such  lengths  as 
to  break  joints  properly  over  and  with  each  other.     The  couraes  must  be  divided  in  such 
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z  manner  that  there  shall  be  an  equal  nnmber  on  each  side  of  the  kej-stones,  which  must 
be  at  least  ten  inches  thick  on  the  lower  siia  when  ticted  for  the  respective  places  they 
are  to  occupy. 

In  all  cases  the  stones  of  the  different  courses  of  the  abutments  and  arch  must  break 
joints  over  and  with  each  other  at  lease  twelve  inches,  and  throughout  must  be  laid  in 
full  mortar-beds  and  driven  up  by  moans  of  a  heavy  wooden  maul,  to  joints  of  ona-fourth  of 
an  inch. 

The  arch  must  be  formed  on  properly  framed  cantres,  the  cost  of  materials,  framing 
and  fitting  up  of  which,  together  with  their  complete  removal  when  no  longer  required, 
must  be  embraced  in  the  rate  or  price  tendered  for  masonry. 

For  70  feet  on  each  side  of  the  centre  line  of  the  canal  the  arch  stones  from  the 
springing  line  upwards  are  to  be  secured  to  each  other  by  means  of  wrought  iron  dowels 
oneiuch  and  a  quarter  (l^")  diameter  and  3  inches  long,  let  one  inch  and  a  half  into  the 
bed  in  the  centre  of  each  stone,  and  another  in  like  manner  put  in  at  the  end  joints.  The 
key-Rtones  must  also  be  fastened  by  dowels  let  down  through  checks  cut  in  the  beds  of 
the  stones,  then  moved  a  few  inches,  afcer  which  the  checks  are  to  hd  thoi'oughly  filled 
with  grout 

The  abutment  and  spandrel  walls  are  to  be  carried  up  to  within  fifteen  inches  of  the 
crown  of  the  arch,  the  upper  stones  of  which  for  70  feet  on  each  side  of  the  crtntre  line  of 
the  canal  must  be  in  pieces  of  not  less  than  ten  square  feet  area,  and  be  laid  throughout 
to  moderately  close  joints. 

The  well  at  the  east  end  of  the  culvert  is  to  be  eight  feet  square  at  floor  line ;  the 
breast  wall  7  J  feet  thick  at  bottom,  Ls  to  have  a  batter  of  one  in  twelve  on  the  inside,  and 
be  carried  up  plumb  in  the  rear  to  within  four  feet  of  the  bottom  of  the  water-course, 
▼here  a  frost  batter  will  be  commenced  and  carried  up  with  such  an  inclination  as  to 
terminate  at  the  back  line  of  the  coping,  which  is  to  be  3}  feet  in  width  and  must  extend 
^t  least  one  foot  into  the  wall  on  each  side  of  the  water-way. 

The  wall  immediately  over  the  eastern  end  of  the  arch,  and  also  the  side  walls  are 
to  be  7^  feet  in  thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  all  of  which  must  be  properly  bonded  at  the  angles  and  over  each  other.  They  are 
tobe  carried  up  to  a  batter  of  one  in  twenty-four  on  the  face  to  the  underside  of  the 
coping,  and  the  rear  sides  of  them  are  to  be  made  vertical  up  to  within  five  feet  of  the  top 
bank  or  adjoining  ground,  whei*e  a  irost  batter  is  to  be  commenced  and  made  to  such  an 
iiKslination  as  will  strike  a  line  2^  feet  back  from  the  respective  sides  of  the  weU,  at  or 
liear  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  walls  are  to  be  2 1  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  stones  the  full  width  (2  J  feet),  to  the  under- 
side of  the  coping,  which  is  to  be  three  feet  wide  on  top,  project  three  inches  on  each  side, 
and  have  the  top  dressed  so  as  to  be  one  inch  higher  for  a  width  of  nine  inches  in  the 
middle  than  on  either  face. 

'Hie  top  of  the  side  walls  to  have  an  inclination  outward  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  wall  where  the  coping  is  to 
^  level. 

The  face-stones  of  the  wells  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
alternate  courses  and  not  less  than  2  J  feet  length  of  face  in  line  of  wall.  In  every  course 
^^  must  be  headers  of  at  least  two  feet  length  of  face  and  3^  feet  depth  of  bed^  placed 
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not  more  than  10  feet  apart  from  centie  Oo  centime.     In  all  cases  the  rear  part  of  botlr 
headers  and  stretchers  must  be  at  least  two-thirds  the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter,  boncharded  and  the  anises  kept 
good  ;  thft  upper  and  lower  beds  must  be  made  parallel  for  their  entire  depth,  and  tbe 
end  joints  kept  fall  for  at  least  nine  inches  back  from  the  face.  The  whole  to  be  dressed 
so  that  the  horizontal  and  vertical  joints  between  the  stones  when  in  place  shall  not 
exceed  one-fourth  of  an  inch. 

Backing — to  consist  generally  of  large  well-shaped  stones  not  less  than  6  inches  in 
thickness  and  three  feet  area  of  bed,  laid  level  in  full  mortar  beds  and 
properly  bonded  throughout  the  wall. 

The  side  walls  and  retaining  wall  at  the  outlet  on  the  west  side  will  be  similar  to 
those  above  described,  but  instead  of  a  breast  wall  the  bottom  is  to  have  a  slope  upward 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stone  18  inches  deep 
laid  in  cement  mortar,  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 

The  faces  of  the  banks  at  both  ends  of  the  culvert  for  a  distance  of  25  to  35  feet  or 
for  such  other  distance  as  may  be  required,  are  to  be  protected  by  pitched  stones  15  inches 
deep,  laid  dry,  or  in  such  other  way  as  may  be  subsequently  determined. 

For  the  distance  previously  mentioned,  70  feet  on  each  side  of  the  centre  line  of  the 
canal,  a  range  of  12"  x  12"  timber  is  to  extend  along  on  both  sides  of  the  culvert  resting 
OQ  the  large  flat  stones  laid  on  top  of  the  abutments.  The  tie-rods  which  pass  vertically 
through  the  sub  sills  and  walls  are  also  to  pass  through  these  longitudinal  timbers  and 
cross-pieces  of  like  dimensions,  arranged  in  positions  suited  for  that  purpose. 

For  these  cross-pieces  checks  three  inches  deep  are  to  be  cut  in  the  crown  of  the  arch^ 
atid  the  whole  must  be  well  bedded  in  mortar  before  the  fastening  nuts  are  screwed 
down. 

The  whole  of  the  space  between  the  line  of  canal  bottom  and  the  masonry,  &c.  of  the 
culvert,  for  the  distance  above  stated,  is  then  to  be  made  up  with  concrete  prepared  as 
herein  described  and  tirmly  compressed  in  thin  layers  when  put  in  place.  On  those  parts 
of  the  culvert  to  be  covered  by  the  banks  of  the  canal,  the  concrete  will  be  18  inches  in 
depth  over  the  crown  of  the  arch.  The  spaces  on  both  sides  of  the  trunk  of  the  culvert 
must  be  properly  cleared  out  and  filled  with  a  good  description  of  puddle  well  cut,  trodden 
and  pcunded.  As  soon  as  the  adjoining  banks  will  admit,  these  puddle  beds  are  to  be 
made  3  feet  in  width,  and  be  continued  of  that  thickness  to  the  height  of  the  crown  of  the 
arch.  The  spaces  between  the  puddle  walls  and  the  solid  banks  must  be  made  up  either^ 
with  material  hauled  on  in  carts  as  provided  for  banks  necessary  to  be  made  water-tight, 
otherwise  the  material  must  be  laid  on  in  thin  layers  and  well  pounded  or  beaten  down 
ahd  in  this  manner  carried  up  also  to  the  height  of  the  crown  of  the  arch.  A  puddle  bed 
is  then  to  be  made  15  feet  in  width  from  the  side  of  the  concrete  over  the  arch,  and 
carried  up  to  the  canal  bottom. 

In  rear  of  the  side  walls  of  the  wells  puddle  beds  are  to  be  carried  up — made  two 
feet  in  width — as  soon  as  the  spaces  between  the  walls  and  solid  ground  will  admit  ;  the 
adjoining  banks  must  be  well  beaten  and  pounded  until  the  space  is  sufficiently  wide  to 
admit  of  carts  being  used  to  haul  on  the  material. 

These  puddle  walls  are  to  be  carried  up  to  within  about  seven  feet  of  the  natural 
or  finislied  surface  pf  the  ground,  when  they  are  to  be  discontinued,  and  a  space  of  15  inches 
in  rear  of  each  of  the  walls  of  the  wells  and  retaining  walls  is  to  be  made  up  with  gravel,, 
small  stones  or  quarry  refuse,  well  rammed. 
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When  making  up  the  banks  at  and  over  the  ends  of  the  culvert  the  material  must 
be  hauled  on  in  carts  or  waggons  as  described  for  other  embankments,  and  great  care 
must  be  taken  to  form  proper  connections  between  the  old  and  new  banks,  bs  well  as 
where  they  join  on  to  the  original  ground,  especially  if  the  surface  is  inclined,  when  level' 
benches  must  be  formed  as  provided  for  in  a  preceding  part  of  this  specification. 

SUPPLY   RACE,   Ac. 

For  the  purpose  of  admitting  and  regulating  the  volume  of  water  necessary  to 
supply  the  canal  below  the  summit  level,  without  passing  it  through  either  the  guard 
lock  or  the  lift  lock,  a  raceway  will  be  formed  from  a  point  about  250  feet  south  of  the 
former,  and  continued  northward  to  a  point  about  375  feet  north  of  the  lower  quoins  of 
the  lift  lock  Its  centre  line  will  be  parallel  to  that  of  the  canal,  and  about  two  hundred 
feet  to  the  westward,  the  line  of  its  bottom  will  be  21^  feet  below  the  coping  of  the  lock  ; 
at  this  level  it  is  to  be  75  feet  wide.  Through  the  centre  of  it,  above  the  weir,  a  channel 
20  feet  in  width  is  to  be  excavated  to  the  same  depth  as  the  bottom  of  the  summit  level. 
All  the  material  excavated  frpm  it,  not  required  for  embankment  in  the  immediate 
vicinity,  must  be  hauled  and  placed  so  as  to  make  up  the  banks  on  some  part  of  the- 
canal,  or  in  forming  part  of  the  new  public  road  where  its  line  has  to  be  changed.  The 
side  slopes  in  both  cutting  and  embankment  above  the  weir  are  to  be  two  horizontal  to 
one  vertical. 

Regulating  Weir. — The  entire  width  of  the  raceway  will  be  occupied  by  the  regu- 
lating weir,  which  is  to  be  placed  about  6U  feet  north  of  the 
range  of  the  lower  quoins  of  the  lift  lock,  in  such  a  position  that  its  upper  wings  and 
piers  can  be  utilized  as  bearings  for  a  road  bridge,  and  thus,  together  with  the  swing 
bridge  over  the  lower  end  of  the  lock,  form  a  continuous  straight,  level  line  of  crossing  at 
right  angles  to  the  canal.  From  the  western  end  of  this  line  a  new  road,  having  a* 
gradual  declivity,  is  to  be  formed  on  a  course  that  intersects  the  present  travelled  road 
near  the  bridge  through  Marlatt's  Pond. 

The  pit  for  the  weir  is  to  be  made  82  feet  in  width,  50  feet  in  length  and  to  a  depth 
of  13  feet  below  the  surface  of  the  lower  reach  or  about  25  J  feet  below  the  coping  of  the 
new  lock.  The  material  excavated  from  it,  as  well  as  from  the  sheet  pile  trenches,  must 
be  hauled  and  disposed  of  in  embankment  at  one  or  other  of  the  places  previously 
mentioned  as  may  be  directed  when  the  works  are  in  progress. 

The  bottom  to  be  trimmed  level  to  form  a  fair  bearing  for  the  foundation  timbers, 
which  are  to  be  of  pine  1 2  inches  square,  laid  ti-ansversely  from  6  to  9  inches  apart, 
resting  on  subsills,  placed  within  line  of  the  side  walls,  and  on  the  bottom  for  their 
entire  length. 

The  timbers  may  occasionally  be  in  two  lengths,  provided  the  centre  portion  of  the 
end  of  one  piece  entera  horizontally  4  inches  into  that  of  the  other,  and  underneath  there 
is  a  binding  piece  10  feet  in  length,  secured  by  two  wrought  iron  screw-bolts  1  ^  inches  in 
diameter. 

The  sub  sills  are  to  be  placed  and  arranged  in  like  manner  as  those  described  for  the 
foundation  of  the  lift  lock. 

The  spaces  between  the  timbers  as  well  as  alongside  of  the  sub  sills  are  to  be  filled 
with  the  best  description  of  properly  made  puddle,  well  beaten  down,  otherwise  concrete 
either  as  a  whole  or  in  part  is  to  be  used  as  may  be  subsequently  determined. 

In  the  foundation  of  the  weir  there  are  to  be  four  ranges  of  sheet  piles,  i.e.,  one  at 
the  upper  end,  another  at  the  lower  end,  one  above  and  another  below  the  breast  wall  ; 
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they  ai^  geucmlly  to  be  of  pine  plank»  4  inches  thick,  6  feet  long,  jointed,  prepared  and 
fastened,  and  the  trenches  cut  for  their  reception  made  of  the  size,  and  subsequently  well 
filled  with  puddle ;  the  whole  work  connected  with  them  to  be  executed  ia  the  maimer 
described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  most 
extend  b^youd  the  rear  of  the  side  walls  and  into  the  solid  bauk  on  the  north  side,  and 
on  the  south  side  to  the  back  of  the  masonry  of  the  new  lock^  and  in  both  cases  to  be 
carried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches  in 
thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
weir  and  apron  ;  the  second  coni-se,  2  inches  thick,  is  to  be  laid  between  the  side  walls 
for  the  entii-e  space  below  the  breast  wall  of  the  weir.  They  are  to  be  well  jointed, 
laid  to  break  joints,  and  ba  fastened — the  lower  course  with  white  oak  treenails,  and  the 
upper  course  with  pressed  spikes, — and  in  every  other  respect  the  work  connected  with 
them  must  be  done  as  described  for  the  fioor  of  the  lift  lock. 

If  rock  suitable  for  a  foundation  is  found  at  the  proper  depth,  a  timber  bottom  will 
not  be  required,  and  instead  of  sheet  piles,  stop- water  timbers  will  be  used  as  provided 
for  under  similar  circumstances  for  the  lock  bottom. 

Masonry. — The  weir  will  be  formed  by  a  wall  of  masonry,  50  feet  in  length,  on 
both  sides  of  the  watt r- way,  carried  to  the  same  height  as  the  lock 
<JOping  ;  and  between  these,  transversely,  will  be  a  breast  wall  of  a  height  adapted  to  the 
assumed  low  water  level  of  Lake  Erie. 

Above  the  breast,  two  piers  will  divide  the  wat«r-way  into  three  equal  spaces,  for 
each  of  which  there  are  to  be  three  sluice-ways  4x4  feet. 

Ihe  piers  are  to  serve  as  bearings  for  a  road  bridge  and  for  purposes  connected  with 
the  regulation  of  the  water.  Immediately  south  of  the  breast  wall  and  opposite  each 
division  of  the  water-way,  is  to  be  a  movable  bulk  head,  airanged  in  such  a  manner  that 
there  can  be  a  constant  flow  of  water  over  the  top  of  it  at  any  height  the  summit  level 
may  be  kept. 

The  walls  are  to  be  built  in  the  position  represented  on  the  general  plan,  and  for  the 
most  part  are  to  be  of  the  dimensions  herein  stated  ;  they  must  throughout  consist  of  an 
approved  class  of  gray  lime-stone,  free  from  seams,  drys,  sand  holes  and  other  defects, 
laid  in  full  mortar  on  their  natural  beds. 

It  should  be  clearly  and  distinctly  understood  by  parties  tendering,  that  it  is  only 
those  parts  of  the  work  between  the  ranges  of  sheet  piles,  at  what  is  called  the  upper  and 
lower  ends  of  the  weir,  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

Side  and  Wing  Walls — to  be  8^  feet  thick  at  bottom,  face  to  be  "  rock  work  " 

with  a  batter  of  one  in  twenty-four ;  the  stones  to  be  at 
least  2  feet  long  in  line  of  wall,  1 8  inches  and  2  feet  depth  of  bed  in  the  alternate  courses 
with  headers  3^  feet  depth  of  bed,  and  not  more  than  10  feet  apart  in  every  course  ;  the 
whole  to  be  dressed  and  laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-eighths 
(I)  of  an  inch.  The  Lack  of  the  walls  to  be  curried  up  plumb  to  within  five  feet  of  the 
top;  thence  batter  to  the  rear  line  of  the  coping,  which  is  to  be  3  J  feet  wide,  except  those 
parts  occupied  by  the  road  bridge,  where  an  offset  of  one  foot  is  to  be  made  for  the  ends 
of  the  stringers,  oppodite  which  the  coping  is  to  be  2  J  feet  wide. 
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Breast  Wall — to  be  lOi  feet  in  width  at  bottom,  4^  feet  at  top  and  15J  feet 
higli,  built  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate 
coorses,  with  headers  in  each  ooui-se  4  J  feet  deep  and  not  more  than  9  feet  apart ;  all  of 
them  mast  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  |^  of  an 
inch.  The  upper  side  of  the  wall  to  be  carried  up  plumb  from  an  offset  of  1 2  inches  on 
the  sill  course,  and  the  faces  of  all  the  stones  dreased  fair  and  smooth  to  receive  the  frame 
work  of  the  slutces  and  bulk-heads  ;  the  lower  side  is  to  be  "  rock  faced"  work  laid  to  a 
batter  of  about  5  inches  to  the  foot  rise. 

There  arc,  as  above  stated,  to  be  nine  sluice-ways  through  this  wall,  each  4  feet  wide 
and  four  feet  high,  the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.  The 
sills  under  them  and  lintels  over  them  to  be  from  15  to  18  inches  in  height  and  6  feet 
long,  each  dressed  so  as  to  lay  to  close  and  full  joints  and  present  a  fair  surface  through- 
out the  respective  openings. 

The  piers  between  the  sluice-ways,  opposite  each  of  the  three  divisions  of  the  water" 
way  are  to  be  2  feet  in  width,  and  must  be  made  of  stones  the  full  thickness,  neatly 
dressed  on  both  faces,  and,  when  laid,  bonded  over  and  on  to  ea<:h  other  at  least  one  foot. 

Division  Piehs. — The  piers  to  carry  the  road  bridge,  or  those  which  divide  the  race' 
way,  are  to  be  about  5  J  feet  in  width  at  the  floor,  carried  up  to 
such  a  batter  on  both  sides  that  the  top  shall  be  4  feet  ia  width.  These  piers,  coping 
excepted,  may  be  made  up  of  two  widths  of  stone,  provided  there  are  double  headers  in 
each  course  not  more  than  8  feet  apart.  These  piers  are  to  extend  three  feet  •beyond  the 
bottom  line  of  the  breast  wall. 

In  the  face  of  the  bide  walls  and  on  both  sides  of  each  of  che  division  piers  at  about 
<)  inches  above  the  upper  side  of  the  breast  wall,  checks  are  to  be  formed  1 2  inches  wide 
and  6  inches  deep  at  the  top,  increasing  in  depth  according  to  the  hatter  of  the  wall  so  that 
their  backs  shall  be  plumb.  They  are  to  extend  from  the  coping  down  to  7  feet  below 
the  top  line  of  ihe  breast  wall  to  admit  of  raising  and  lowering  a  movable  bulk-head. 

Near  the  upper  end  of  the  weir,  checks  1 2  inches  wide  and  2  feet  apart,  6  inches 
deep  at  the  top,  made  plumb  at  the  back  for  the  full  height  of  the  walls,  are  to  be  formed 
in  the  face  of  the  wings  and  on  both  sides  of  each  of  the  division  piers  for  the  reception  of 
stop-timbers.  Below  these  checks  a  cross  wall  4  feet  in  width  and  the  same  height  as  the 
sill  course  of  the  sluices  is  to  be  built  of  block  stone  the  full  width.  The  stones  are*  to  be 
secured  to  each  other  by  dowels  and  vertical  bolts  in  such  a  manner  as  may  be  required. 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  breast 
wall — the  division  pier»,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways  must  all  be 
kept  good,  and  the  whole  dressed  and  laid  so  that  the  horizontal  and  vertical  joints  shall 
not  exceed  one-fourth  of  an  inch. 

CJoPiNG. — The  breast  wall  coping  must  be  at  least  16  inches  high  and  4  J  feet  wide 
on  top,  increasing  in  width  downward  to  the  batter  of  the  wall.  The 
lower  bed  and  joints  of  each  stone  must  be  kept  full  throughout,  and  the  top  dressed 
fair,  so  as  to  have  a  declivity  of  one  inch  toward  the  up-stream  side.  It  is  to  be  in 
lengths  of  not  less  than  three  and  a  half  feet,  be  connected  with  dowels  at  the  joints,  and 
secured  with  bolts  to  the  course  underneath. 

The  coping  stones  of  the  side  walls  and  divuiion  piers  must  be  at  least  1 2  inches  in 
thickness,  have  full  beds  and  joints  and  be  neatly  boucharded  on  top. 

In  aldition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry,  4  feet  thick  and  6  feet  in  length,  is  to  be  carried  up  in  connection 
with  each  of  the  side  walls  to  within  4  feet  of  the  top  of  the  coping. 
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BACKING) — to  be  of  a  similai*  class  of  stone  laid  in  like  manner  as  described  for  iho 
rear  part  of  the  lock  walls. 

The  whole  of  the  weir  masonry  must  be  laid  in  the  best  hydraulic  cement  mortar,. 
mixed  and  prepared  as  stated  for  oUier  parts  of  the  works. 

A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  walls  to  the  full 
height  of  the  summit-level. 

The  material  used  for  this  purpose  as  well  as  for  the  puddle  between  the  foundation 
timbers  and  for  the  sheet  pile  trenches  must  be  of  the  best  and  most  suitable  kind  that 
can  be  found  on  the  section  or  in  the  vicinity  of  the  works. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plauk,  6  inches  thick  at 
the  centre,  and  gi^adually  rounded  off  on'  both  sides  to  3^  inches  at 
the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts  of 
wrought  iron  seven-eighths  (J)  of  an  inch  in  diameter,  passing  through  the  gate,  and  to 
have  straps  of  wrought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush  and 
fastened,  at  distances  not  moi*e  than  six  inches  apart,  with  rivets  |  an  inch  in  diameter^ 
countersunk  into  the  straps.  The  top  plates  are  to  be  2f  inches  deep,  and  those  at  the 
bottom  6 J  jinches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides* 

They  are  cither  to  be  made  the  full  height  of  the  opening  in  the  breast  wall,  or  the 
upper  part  of  the  opening  is  to  be  closed  up  and  the  height  of  the  gate  diminished,  as  may 
be  subsequently  determined.  In  either  case  the  gates  are  to  revolve  on  the  centre,  or 
pivots  working  into  the  bottom  plates  of  the  gates,  and  on  the  top  of  each  a  disc  of  steel 
or  hard  brass  is  to  oe  placed  and  have  a  brass  collar  and  lining.  The  pivots  are  to  be  3^ 
inches  diameter,  connected  with  plates  9  inches  square  and  2  inches  thick  let  into  the  sills 
of  the  sluice-way  and  secured  to  them  by  fox-bolts. 

The  gates  are  to  be  ananged  in  a  framework  of  oak  timber,  6  inches  thick  and  1 2 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the 
sides  of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron  of  sufficient  length  to  pass  through  the 
the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be  formed  over  the 
weir.  They  are  to  be  keyed  into  the  plates  on  the  gates,  and  secured  into  the  masonry 
with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square,  on  which  a  movable 
handle  is  to  be  fitted  ;  and  they  are  further  to  be  connected  with  racks  on  the  platform, 
made  so  as  to  secure  the  gate  in  the  position  required. 

The  bulkheads  are  to  be  of  pine  timber  12  inches  square,  planed,  jointed  and  secured 
to  each  other  with  bolts  passing  vertically  through  them  having  suitable  tightening  nuts 
and  washers.  As  a  means  of  raising  or  lowering  them,  a  rod  will  be  attached  at  both  ends 
near  the  recesses  in  the  walls,  which  will  work  through  a  brass  matrix  fitted  into  castings 
secured  to  the  timber  work,  and  the  upper  ends  of  the  rods  are  to  have  bevel  spur-wheels 
keyed  on  to  them  to  gear  into  pinions  on  crank  shafts  attnchei  to  the  bridge. 

If  considered  desii^able  to  work  all  the  three  gates  in  each  division  of  the  weir  at  one 
time  it  is  to  be  done  in  a  similar  way  to  that  above  stated  for  the  bulkheads.  The  prices- 
tendei-ed  for  the  different  items  of  iron  work  are  to  be  understood  as  being  applicable  in^ 
either  case. 
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Road  Bridge — to  be  formed  of  stringers  of  pine  timber  12  x  12  inches,  placed  2  J 
feet  apart ;  they  are  to  rest  on  the  tops  of  the  piers  and  in  the  offset 
TDade  by  the  coping  on  the  sids  walls  and  are  to  be  fastened  to  the  masonry  with  fox- 
t'tiled  screw-bolts  one  inch  diameter.  The  outer  stringers  to  be  double  with  distance 
pieces  of  oak  12x12x6  inches  between  them  placed  about  6  feet  apart  and  connected  with 
screw-bolts  one  inch  and  a  quarter  diameter. 

The  covering  to  be  of  3-inch  plank  of  a  length  to  reach  across  the  bridge  ;  they  are  to 
be  fastened  with  7-inch  pressed  spikes. 

On  each  side  of  the  bridge  a  guard  railing  is  to  be  formed  by  j>03ts  placed  about  4  feet 
apart,  checked  into  the  outsides  of  the  double  stringers  and  fastened  with  |"  screw-bolts. 
The  posts  are  to  be  tenonned  and  mortised  to  receive  the  rails  and  diagonal  braces,  and 
when  properly  framed  they  are  to  be  connected  with  white  oak  pins ;  the  posts,  rails,  and 
braces  to  be  stop-chamfered.  On  both  sides  of  the  road  where  the  ascent  to  the  bridge 
over  the  weir  is  made,  a  lail  fence  similar  to  that  above  described,  but  with  cedai*  posts, 
must  be  put  up  if  directed. 

Raceway  Masonry. — From  the  lower  end  of  the  regulating  weir  to  where  the  race- 
way enters  the  canal  north  of  the  lift  lock,  the  sides  of  it 
are  to  be  foimed  of  "  random  coursed  masonry  "  i,e.,  both  beds  of  the  face  stones  must  be 
nearly  level  when  laid,  but  continuous  courses  will  not  be  required. 

At  the  south  end  the  walls  are  to  be  the  same  height  as  the  regulating  weir,  th»»nce 
they  are  to  correspond  with  the  line  of  the  adjoining  banks.  The  foundation  for  them 
must  be  sunk  to  about  the  same  level  as  the  bottom  of  the  reach  below  the  lift  lock. 

They  are  to  be  2  J  feet  wide  on  top  and  have  a  batter  of  one  and  a  half  (I  J)  inches 
to  the  foot  rise  on  the  face  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the 
foot  for  the  first  5  feet  from  the  top,  thence  downward  they  are  to  be  plumb.  At  the  back 
of  the  walls  and  in  connection  with  them  counterforts  4  feet  long  and  3  feet  deep  are  to  be 
carried  up  16  feet  apart  to  within  5  feet  of  the  top  bank. 

The  whole  of  the  walls  must  be  built  of  sound,  durable,  flat- bedded  and  well -shaped 
stones  of  an  approved  class,  not  less  than  6  inches  thick  and  at  least  3  feet  area  of  bed, 
laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and  rear. 

Headers  of  at  least  3i  f*?et  depth  of  bed  must  be  placed  not  more  than  7  feet  apart 
in  every  course. 

The  beds  and  ends  of  the  stones  must  be  hammered,  picked  or  scabbled  so  as  to  lay 
to  such  joints  as  may  reasonably  be  called  for  in  the  best  class  of  undressed  i-andom 
coursed  masonry  ;  no  pinning  will  be  permitted. 

The  coping  stones  must  be  2  J  feet  wide  on  top,  increasing  according  to  the  batter  on 
both  sides  of  the  wall,  and  not  less  than  10  inches  thick  nor  less  than  three  feet  in  length. 
The  faces  of  all  the  stones  must  be  hammered  or  scabbled  to  lines  con*esponding  to  the 
position  they  are  to  occupy  in  the  work. 

In  rear  of  each  wall  (if  so  directed),  a  space  1 5  inches  in  width  and  for  a  depth  of  seven 
feet  below  the  suiface  is  to  be  made  up  with  small  stones)  gmvel  or  quarry  waste  well 
rammed. 

The  whole  of  the  masonry  of  these  walls  is  to  be  laid  in  hydraulic  cement  mortar 
prepared  as  previously  describad,  and  all  the  diffeien*:  ccursei  of  stones  grouted  up  as  the 
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work  progfresses.  The  abutments  for  the  towing-path  bridges  at  both  ends  of  the  raco- 
vay  are  to  be  of  a  similar  class  of  work,  the  piers  for  which  are  to  be  faced  on  both  sides. 
Oontrac'x)rs  ai-e,  however,  hereby  informed  that  the  piers  and  abutments  of  these  bridges 
will  be  classed,  measured  and  paid  for  at  the  same  rate  as  i-acewaj  masonry. 

Where  the  new  line  of  canal  crosses  tlie  public  highway  either  at  this  place  or  at  the 
road  north  of  Baaver  Dams  Creek,  the  contractor  must  provide  a  convenient,  safe  and 
satisfactory  mcnins  for  tho  public  travel  to  pass  before  the  present  road  at  either  place  is 
interrupted  or  in  any  way  or  shape  interfered  with. 

These  temporary  crossings  must  be  made  easy  of  access,  be  satisfactorily  maintained 
during  the  pi  ogress  of  the  works,  and  have  such  fences  put  up  at  and  alongside  of  them 
as  may  be  required  to  guard  against  accident,  and  everything  done  that  may  be  required 
to  render  them  safe  and  satisfactory  to  the  public.  All  of  which  must  be  embraced  in 
the  respective  bulk  sums  stated  in  the  tendei-s  for  these  purposes. 

It  should  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  Ih)  held 
strictly  and  legally  liable  to  individuals  as  well  a?  to  the  public  for  any  detention,  loss  or 
accident  that  may  result  from  the  moans  of  crossing  previewed  by  him  being  either  defective, 
unsafe  or  inadequate  for  the  public  travel. 

At  places  where  the  present  macadamized  road  is  interfered  with  by  the  works  a 
new  and  convenient  road  will  be  made  in  its  stead,  on  which  is  to  be  laid  a  covering  12 
inches  in  depth  of  an  approved  class  of  broken  stone,  the  first  six  inches  in  depth  to  consist 
of  scone  broken  to  cubes  of  about  four  inches,  and  the  upi>er  sin  inches  must  be  broken 
to  such  dimensions  tha  i  every  [)iece  in  its  greatest  length  could  pass  thi'ough  a  ring  two 
inches  in  diameter.  The  macadamizing  to  be  properly  shouldered  up  and  side  ditches  to 
be  formed  on  one  or  both  sides  of  the  road  of  such  dimensions  and  with  such  an  inclina- 
tion as  may  be  requii*ed  for  efficient  drainage. 

Culvert  at  Beaver  Dams. — To  pass  the  drainage  of  the  Beaver  Dams  Valley,  on 

arched  culvert  of  similar  sectional  area  k)  that  imder 
the  present  canal  will  be  constructed  under  the  new  line.  It  will  be  about  330  feet  long, 
built  of  masonry  on  a  foundation  of  timber  and  plank  placed  at  a  depth  of  11  feet  or  more 
below  canal  bottom,  and  may  be  constructed  either  with  two  small  archways  or  in  one 
arched  opening  of  larger  dimensions  as  may  be  determined  by  the  nature  of  the  bottom. 

It  may  be  stated,  for  the  information  of  parties  tendering,  that  the  pit  for  this 
culvert  will  be  comparatively  shoal,  and  for  whicli  the  same  rate  per  cubic  yard  will  be 
allowed  as  for  excavation  on  the  section.  The  floor  for  it  will  be  laid,  shee*;  piles  put  in,, 
and  the  masonry  of  the  bench  walls,  arch,  etc.,  will  be  of  a  like  class  to  those  of  the 
syphon  culvert  described  in  a  preceding  part  of  this  speciBcation,  except  that  thei*e  will 
be  no  wells  at  the  ends,  no  dowels  in  the  arch  stones,  no  vertical  tie  rods  in  the  masonry^ 
nor  horizontal  timbers  on  the  t^p  of  the  arch. 

It  is,  therefore,  to  be  clearly  and  distinctly  understood  that  the  prices  tendered  for 
the  masonry  and  other  items  of  work  are  to  remain  at  the  same  rates  whether  the 
culvert  be  built  in  two  small  arches  or  in  one  arch  of  larger  dimensions. 

Contractors  when  tendering  should  clearly  and  distinctly  understand  that  all  the 
works  connected  with  the  formation  of  the  canal  through  Marlatt's  Pond,  the  construction 
of  tl»e  piers  and  abutments  for  the  Welland  Railway  bridge,  or  for  the  temporary 
divergence  of  the  line,  must  be  done  without  in  any  way  or  8hai>e  interfering  with  the 
safe  and  efficient  working  of  the  railway  or  the  traffic  upon  it. 
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The  carrying  out  of  these  conditions  will  be  rigidly  insisted  upon,  a  fact  which 
shoiild  be  borne  in  mind  by  parties  when  tendering  for  the  work,  and  also  that  th& 
oontractor  will  be  held  strictly  and  legally  liable  to  the  proprietors  of  the  railway,  the 
pablic,  or  to  individuals,  for  any  loss,  damage,  accident  or  detention  which  may  be 
Bostained  through  his  acts,  whether  the  same  arise  from  oversight,  neglect,  or  from  a 
desire  to  proceed  with  the  works  expeditiously,  or  from  any  other  act  or  cause  whatever. 

In  all  matters  connect^  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel  through  Marlatt's  Pond,  or  of  the  disposal  of 
tzcavated  or  dredged  material,  or  in  proceeding  with  any  other  part  of  the  operations 
connected  with  the  works,  the  contractor  must  be  governed  by  the  canal  regulations  aid 
tlie  interpretation  put  upon  them  by  the  officer  entrusted  with  that  duty ;  he  must, 
further,  use  every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way 
interfering  with  the  navigation,  as  ho  wiil  be  held  strictly  and  legally  liable  for  all 
damage,  loss  or  detention  that  any  vessel,  when  passing  through  the  cannl,  may  sustain 
from  any  of  his  acts,  whether  such  result  from  a  desire  to  prosecute  the  works, 
inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumomted  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may 
be  required  to  complete  the  design  may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mcde  of  construction,   but  detailed 

drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  for  all 

Buch  |>art8  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding  of 

the  design,  >^ill  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  the 
works,  the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed 
a  part  of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials^  Service  Ground,  etc. — The  contractor  must  provide  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  requii*ed  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish 
all  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the 
foregoing  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prioes 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and—  in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the^ 
nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 
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For  the  fulfilment  of  the  contract  satisfactory  security  will  be  required,  by  deposit 
•of  money,  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
**  Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
fullest  advantage  will  be  taken  of  the  time  when  the  water  is  out  of  the  canal  between 
December,  1877,  and  the  oi>ening  of  navigation  in  April,  1878,  to  urge  forward  to 
completion  all  such  works  as  would  in  their  execution  be  retarded  or  in  any  way 
interfered  with  when  the  water  in  the  present  canal  is  at  its  usual  height.  To  be  certain 
of  this,  all  stone,  timber  and  other  materials  required  for  the  works  through  or  in  the 
vicinity  of  Marlatt*s  Pond  must  be  provided  and  delivered  this  autumn,  all  such  works 
done  and  such  arrangements  made  as  will  fully  satisfy  the  Department  of  Public  Works 
that  every  effort  has  been  made  aind  continues  to  be  made  as  will  warrant  the  conclusion 
that  the  whole  of  the  works  described  in  the  foregoing  specification  and  embraced  in  the 
<;ontract  can  be  fully  completed  on  or  before  the  1st  day  of  June,  1879. 

JOHN    PAGE, 

Chief  Engineer  of  Fuhlic  TFarA«. 
Ottawa,  3rd  August,  1877. 
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APPENDIX    No.    12. 


WELLAND    CANAL 


SPEGIFIGA'IION  of  the  Work  to  he  done  on  SEGIIONS  Nos.  19 
and  20  of  the  Enlargement. 


These  sections  include  the  formation  of  fully  one  mile  and  a  quarter  of  new  line 
between  Thorold  and  AUanburg ;  the  enlargement  of  the  original  canal  for  fully  one 
quarter  of  a  mile  through  the  latter  village^;  thence  the  enlargement  of  the  present  canal 
for  a  distance  of  about  one-fifth  of  a  mile  to  the  south  end  of  the  section,  when  a  strip 
from  50  to  60  feet  in  width  is  to  be  taken  off  the  east  side  of  section  No.  21,  at  its  north 
fend,  running  out  to  nothing  within  a  distance  of  500  feet,  making  the  aggregate  length 
nearly  one  mile  and  four-fitths. 

As  the  whole  is  to  be  let  in  one  contract,  it  will  be  treated  in  this  specification  as 
forming  only  one  section,  the  boundaries  and  general  line  of  which  are  represented  on  the 
plan  exhibited  and  marked  on  the  ground. 

It  embraces  the  works  connected  with  forming  two  small  arched  culverts  under  the 
new  line  ;  the  construction  of  abutments  and  piers  for  a  swing  bridge  to  serve  as  a  road 
crossing  at  AUanburg  ;  building  a  retaining  wall  on  the  west  side  of  the  new  line  from 
the  head  of  the  guard  gates  to  300  feet  below  the  foot  of  the  lift  lock,  a  distance  of  fully 
1,000  feet ;  the  extension  of  the  north  wings  of  the  guard  lock  to  form  the  abutments  for 
a  swing  bridge  across  the  present  canal ;  the  construction  of  a  supply  weir  on  the  west 
side  above  the  guard  lock  for  the  present  navigation,  and  such  other  works  as  are  herein 
described  or  the  contractor  may  be  called  upon  to  execute. 

The  canal  witl  generally  be  made  100  leet  wide  at  bottom  when  sunk  to  the  level 
of  3  feet  below  the  top  of  the  mitre  sill  of  the  present  lock  at  Port  Colborne  ;  side  slopes 
in  both  excavation  and  embankment  to  be  two  horizontal  to  one  vertical. 

All  permanent  structures  are  to  be  placed  sufficiently  low  for  a  depth  of  15  feet 
^ter  in  the  reach,  or  fourteen  feet  on  the  entrance  lock  sills  at  the  assumed  low  water 
of  Lake  Erie,  which  is  eleven  feet  on  the  sills  of  the  present  lock  at  Port  Colborne. 
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The  centre  Hue  of  the  cbaunel  and  the  sites  of  the  different  structures  will,  for  tLe- 
most  part,  be  as  represented  on  the  general  plan  exhibited  and  marked  out  on  the  ground  ; 
the  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the 
whole  or  any  part  of  the  line  as  much  as  two  hundred  feet,  either  to  the  right  or  left  of 
that  shown,  and  of  altering  the  position  of  any  one,  or  all,  of  the  structures  as  much  as 
thirteen  hundred  feet  either  upward  or  downward  from  the  place  indicated  on  the  plan.. 

Tha<te  changes,  it  is  to  bo  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  an^ 
increase  or  diminution  ot  tho  price  tendei-ed  for  the  i*esi>ective  items  of  work. 

Clearing,  Grubbing,  Mucking,  &c. — From  the  spaces  to  be  occupied  by  the  banks^ 
'  of  the  canal,  or  wherever  a  water-tight  bank 

38  required  to  be  made,  all  trees  must  be  cut  down — stumps,  roots  and  bushes  thoroughly 
grubbed,  and  the  whole,  together  with  logs  and  brush  of  every  description,  must  be 
removed  or  burned  as  may  be  directed,  but  in  either  case  without  damage  to  adjoining 
property.  Trees  close  to  the  line  of  the  canal,  which  by  falling  might  injure  the  banks 
or  interrupt  navigation,  must  be  cut  down  and  removed,  if  directed.  All  the  clearing, 
grubbing  and  i-enioval  of  brush,  logs,  Ac,  <kc.,  must  bo  completed  before  the  work  of 
making  uj*  banks  is  commenced. 

The  material  to  be  excavated  on  about  six-sevenths  of  the  whole  length  of  the 
section  mUI  chiefly  be  clay,  some  of  which  will,  in  all  probability,  be  of  a  hard  nature. 
For  about  two-thirds  of  a  mile  at  the  north  end  of  the  section  the  excavation  will  consid- 
erably exceed  the  quantity  of  material  required  for  embankn«ent,  still  part  of  the  material 
must  be  hauled  fully  900  feet.  On  the  next  four-sevenths  of  a  mile  the  quantity  of 
excavati(/n  and  embankment  will  be  nearly  equal ;  the  haul  on  this  part  of  the  line  will 
vavy  from  300  to  2,500  feet  and  applies  to  about  one-fourth  of  the  entire  excavation. 

For  about  a  quarter  of  a  mile  where  the  line  passes  through  the  village  of  Allanbnrg, 
various  kinds  of  material  have  to  be  removed,  consisting  of  clay,  dry  masonry,  chiefly  of 
small  stones,  old  timber  framed  and  otherwise,  old  lock  gates,  sunken  timber,  roots,  etc., 
the  gi-eater  part  of  which  have  to  be  taken  out  and  hauled  to  deposit  ground,  which  is 
from  400  to  1,000  feet  distant  from  the  place  where  the  widening  and  deepening  Las  to 
be  done. 

South  of  the  guard  lock,  the  material  to  be  excavated  will  chiefly  be  clay,  that  must 
be  removed  by  machinery  and  deposited  partly  on  the  east  side  and  part  on  the*  west  side 
of  the  canal. 

lu  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  slo])ing  ground, 
whether  the  inclination  be  parallel  to  the  canal,  at  right  angles  to  it,  or  at  any  other 
angle,  the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing,  or  be 
made  into  benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  sufficient 
width  to  admit  of  a  suitable  connection  being  made,  and  so  as  to  guard  against-  any 
tendency  to  slide. 

When  the  ground  where  a  bank  is  to  be  formed  is  below  water  level,  the  surface 
must  be  removed  for  such  a  width  in  the  centre  of  that  space,  or  for  the  entire  width  to 
be  occupied  by  the  bank  if  required,  or  for  such  a  depth  as  may  be  directed  ;  the  sods, 
muck,  rubbish,  brush,  roots,  or  loose  earth  thus  removed  must  be  hauled  and  placed  at 
such  a  distance  from  the  banks  as  the  circumstances  may  require. 

For  preparing  the  scats  of  banks,  the  material  removed  will  be  measured  in  the 
"  solid,"  and  the  quantity  paid  for  at  the  same  rate  as  for  excavation  of  the  section 
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which  rate  should  be  clearly  understood  to  include  the  cost  of  handling  all  kinds  of 
aiaterial  necessary  to  effect  the  object,  and  the  removal  of  the  same  to  such  places  within 
the  limits  of  the  section  or  elsewhere,  as  may  be  directed. 

Parties  tendering  should  bear  in  mind  that  as  the  water  will  be  drawn  off  that  part 
of  the  canal  below  the  guard  lock  at  Allanburg  in  December  next  (1877)  or  as  low  as 
arCtiQistances  will  permit,  and  be  allowed  to  remain  out,  (surface  water,  leakage  and 
drainage  excepted)  until  April  1878,  the  contraclor  will  be  called  upon  to  have  all  such 
trrangements  made  and  materials  provided  for  proceeding  expeditiously  with  those  parts 
of  the  works  between  the  head  of  the  guard  gates  and  where  the  line  leaves  the  original 
canal 4outb  of  the  Holland  Road,  during  the  time  that  the  water  is  thus  lowered. ^KM«aiii» 

The  admission  of  the  supply,  to  the  present  canal,  floods  a  considerab'e  extent  of  the 
space  mentioned,  i.e.,  between  the  guard  gates  and  the  Holland  Road  ;  the  present  mode 
of  supply  cannot,  however,  be  interfered  with  until  there  is  a  certainty  of  having  other 
means  of  admitting  the  necessary  volume  of  water  provided  in  time. 

It  is  therefore  indispensable  that  the  regvilating  weir  above  and  on  the  west  side  of 
thegaard  lock  should  be  built  this  autumn,  or  at  least  the  largest  portion  o£  it,  so  as  to 
be  certain  of  its  full  completion  by  the  opening  of  navigation  in  the  spring  of  1878. 

A  dam  is  to  bo  built  between  the  salient  point  above  the  head  of  the  present  guard 
lodt  and  the  east  bank  of  the  canal,  of  sufficient  height  to  keep  the  water  out  of  the  old 
or  original  cut  which  is  now  to  form  the  new  line. 

A  dam  must  be  also  made  above  the  guard  gates  on  the  present  line,  which  it  is 
thought  may  be  advantageously  done  without  endangering  existing  works,  by  the  con- 
tractor providing  tai-pauliugs  sufficiently  large  to  cover  the  whole  surface  of  the  gates  and 
extend  several  feet  along  the  sides  of  the  recesses  and  the  bottom  at  the  place  where  they 
»re  to  be  used,  or  the  adoption  of  such  other  plan  as  will  ensure  a  staunch  dam  with  the 
use  of  the  least  quantity  of  clay,  and  with  a  view  to  the  speedy  clearing  out  of  the  channel 
to  the  required  depth  the  following  spring. 

The  present  regulating  weir  is  to  be  removed,  for  which  a  rate  per  cubic  yard  is  to 
be  stated  in  the  tender  ;  this  rate  to  include  hauling  and  placing  the  stones,  or  at  least 
wch  of  them  as  are  sound  and  fit  for  use,  in  the  new  work,  in  a  position  where  they  can 
be  advantageously  got  at,  and  hauling  and  placing  all  refuse  in  the  spoil  banks,  as  may 
be  directed. 

Aa  previously  stated  the  materials  to  be  removed  in  forming  that  part  of  the  channel 
opposite  the  guard  lock,  down  to  the  Holland  Road  is  of  various  kinds,  the  nature  of 
which  contractors  are  i-ecom mended  to  ascertain  on  the  sjwt  before  "  tendering"  in  order 
to  avoid  further  mLsundei-standing.  For  this  part  of  the  line,  or  between  a  point  200  feet 
>OQth  ot  the  guard  lock  and  the  south  side  of  the  Holland  Road,  parties  will  be  required 
to  state  the  rate  per  cubic  yard  for  which  they  are  willing  to  form  a  channel  of  the  width 
previously  stated  and  to  a  depth  of  4^  feet  below  the  top  of  the  mitre  sills  of  the  present 
lock  at  Port  Colborne  ;  including  clay,  stones  and  all  other  kinds  of  material  found  in 
•ide  walls,  foundations  or  in  any  way  connected  with  the  old  locks,  lock  gates,  old  timber 
work,  framed  or  unframed,  connected  with  the  original  tail  races  ;  removal  of  old  scows 
"Quken  timber,  saw  logs,  roots,  saw-dust,  bark,  slabs,  stone  of  all  kinds,  and  all  rubbish 
found  within  the  line  of  the  canal  or  iia  banks,  or  the  removal  of  which  is  necessary  to 
'coder  the  base  of  the  banks  water-tight,  are  all  to  be  embraced  in  the  item  of  excavation, 
which  must  also  include  hauling  and  depositing  the  material  within  the  limits  previously 
"ieationed. 
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For  all  excavation  south  of  a  point  200  feet  above  the  guai*d  lock,  parties  tendering 
will  be  called  upon  to  give  a  separate  rate,  which  must  include  placing  about  one-half  of 
the  material  on  che  east  side,  and  the  other  half  on  the  west  side,  within  a  distance  of 
500  feet  along  the  canal  from  the  place  whei*e  it  was  removed,  and  at  such  a  distance  back 
from  the  centre  or  water  line  as  subsequently  described. 

Towing  Paths — to  be  formed  on  both  sides  of  the  canal,  both*  in  cutting  and 
embankment.  They  are  to  be  of  a  height  suited  to  the  Grand  River 
level ;  in  each  case  15  feet  in  width  on  top,  have  an  inclination  outward,  of  about  twelve 
inches,  to  a  ditch  formed  at  all  places  where  the  bank  in  rear  of  it  is  of  a  greater  height. 
The  ditch  to  be  two  feet  or  more  in  width  at  bottom,  and  have  such  an  inclination  as  will 
carry  the  surface  water  freely  to  the  culverts  which  pass  under  the  canal,  or  to  such  off- 
take drains  as  circumstances  may  require  to  be  formed. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  for  which  off-take 
drains  or  culverts  are  to  he  made  with  such  a  declivity  as  will  discharge  the  water  freely 
into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  canal,  two  feet  or  more 
below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  to  three  feet 
square,  and  the  culverts  from  them  from  15  to  24  inches  square ;  they  are  to  be  built  of 
rubble  masonry,  laid  in  cement ;  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat 
stones  of  a  size  to  reach  across  the  respective  openings  and  pass  at  least  six  inches  under 
the  walls  on  both  sides,  the  covering  of  the  culverts  to  be  of  flat  stones,  of  a  length  which 
will  bear  at  least  six  inches  on  the  side  walls. 

Back  Ditches. — To  cany  off  the  surface  water,  and  such  other  natural  drainage  as 
it  may  be  necessary  to  provide  for,  ditches  are  to  be  formed  on 
both  sides  of  the  canal,  at  the  places  and  of  the  dimensions  required ;  cai*e  being  taken 
that  any  present  means  of  drainage  shall  not  be  interfered  with  before  another  outlet  is 
provided.  For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inat- 
tention or  otherwise,  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally 
liable  to  the  owners  of  the  adjoining  property. 

Wherever  it  may  be  found  necessary  to  spoil  material  removed  from  the  cuttings, 
whether  it  be  from  its  unsuitableness  or  distance  from  where  it  can  be  advantageously 
used,  the  bank  must  be  kept  back  at  least  20  feet  from  the  edge  of  the  cut,  and  if  placed 
on  ground  higher  than  the  towing-path,  the  material  must  be  kei)t  at  least  10  feet  back 
from  the  top  edge  of  the  slope. 

The  tops  of  spoil  banks  must  invariably  be  made  of  such  a  height  and  width  as  may- 
be directed,  and  their  upper  surface  have  a  slight  inclination  outward  from  the  canal. 

Banks,  <fcc. — All  the  suitable  material  excavated  from  the  prism  of  the  canal,  race- 
way, foundation  pits,  <kc.,  must  be  hauled  and  placed  so  as  to  make 
up  the  banks  of  the  canal  through  low  ground  in  rear  of  structures  or  wheresoever 
required  within  the  distances  or  limi^^s  before  mentioned.  In  all  cases  the  best  material 
must  be  placed  on  the  side  next  the  canal,  and  coarse,  inferior  or  less  suitable  kind  must 
either  be  used  to  form  the  outer  parts  or  removed  entirely  beyond  the  line  of  the  banks 
and  spoiled  where  directed. 

When  making  up  the  banks  of  the  canal  or  embankments  at  and  in  rear  of  struc- 
tures and  at  all  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that 
is  lower  than  the  canal  surface,  or  wheresoever  a  water-tight  bank  is  required,  the  material 
nvust  be  /iduled  on  to  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  Tiot 
exceedhig  one  foot  in  dept/t  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year, 
water  must  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 
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Puddle  Beds, — when  necesoary  to  be  made  for  the  security  gf  any  of  the  banks, 
must  be  carried  up  at  the  same  time  as  the  banks  are  formed. 
They  must  invariably  be  made  of  the  best  description  of  material  for  that  purpose  that 
can  be  obtained  at  any  place  on  the  section,  laid  on  in  layers  not  exceeding  8  inches  in 
thickness,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally, 
well  trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  them  into 
puddle  walls  impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  : 
"  earth  "  and  "  rock."  The  former  to  embrace  all  kinds  of  material  found  in  cutting 
the  canal  to  its  full  width  and  depth  within  the  northern  and  southern  boundaries  of  the 
section,  excavating  lock  and  wier  pits,  bridge  seats,  &c.,  except  absolutely  connected 
"  quarry  rock,"  and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and 
upward. 

The  prices  tendered  fo>  these  items  must  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments  in  rear  of  structures 
or  where  required  on  the  section,  forming  spoil  banks  at  the  places  and  in  the  manner 
directed,  grading  towing  paths,  and  completing  eveiy thing  connected  with  the  excavation 
of  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  foregoing  speci- 
fications. But  as  the  price  per  cubic  yard  for  each  division  of  the  work  will  be  an  average 
of  the  whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value 
of  the  work,  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned 
and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  executed 
and  completed,  the  aggregate  amount  shall  be  the  same  as  when  tlie  respective  total 
quantities  are  calculated  and  extended  at  the  prices  stated  in  the  contract. 

Side  Wall. — On  the  west  side  of  the  new  channel,  from  a  point  near  the  head  of 
the  guard  loc^  to  about  300  feet  below  the  lower  end  of  the  present 
lift  lock,  a  retaining  wall  of  "  random  coursed  masonry  "  is  to  be  built,  t.c.,  both  beds  of  the 
face  stones  must  be  nearly  level  when  laid,  but  continuous  courses  will  not  be  required. 

The  foundation  for  this  wall  is  to  be  5^  feet  below  the  top  of  the  mitre  sill  of  the 
pre^nt  lock  at  Port  Col  borne,  and  as  its  top  will  be  on  the  same  level  as  that  of  the 
adjoining  locks,  the  wall  will  be  about  26  feet  in  height.  If  the  bottom  at  the  depth 
stated  is  found  to  be  of  a  solid  and  compact  nature,  the  masonry  will  be  commenced  upon 
it  by  using  large  flat-bedded  stones  for  the  first  and  second  courses. 

In  case  the  bottom*  is  soft  or  of  a  nature  that  requires  a  more  uniform  or  continuous 
bearing  surface  to  be  formed,  a  platform  consisting  of  five  or  more  timbers,  each  1 2  inches 
square,  will  be  laid  longitudinally  underneath  the  wall  for  a  part  or  for  the  whole  length 
ot  it  as  may  be  required  ;  the  spaces  between  the  timbers  to  be  filled  with  a  good  descrip- 
tion of  puddle,  or  with  concrete,  as  may  be  directed. 

The  wall  is  to  be  7  feet  thick  at  bottom  carried  up  to  a  batter  of  one-eighth  horizontal 
to  one  vertical  on  the  face,  made  plumb  in  the  rear  to  within  iiwe  feet  of  the  top,  when  it 
is  to  batter  to  the  rear  line  of  the  coping,  which  is  to  be  2  J  feet  wide  on  top. 

At  the  back  of  the  wall  and  in  connection  with  it,  counterforts  six  feet  long  and 
three  feet  deep  are  to  be  carried  up  fourteen  feet  apart  to  within  5  feet  ol  the  top. 

The  whole  of  this  wall  must  be  built  of  sound,  durable,  flat-bedded  and  well-shaped 
stones  of  an  approved  class;  those  for  the  face  work  must  be  at  least  18  and  28  inches 
depth  of  bed  in  alternate  courses,  all  of  which  must  be  not  less  than  9  inches  thick  and 
two  feet  long  in  line  of  wall,  and  have  headers  in  every  course  of  at  least  2  feet  length  of 
face  and  3^  feet  depth  of  bed,  placed  not  more  than  12  feet  apart  from  centre  to  centi*e. 
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The  beds  and  ends  of  the  stones  must  be  hammered,  picked  or  scabbled,  so  as  to  lay 
to  such  joints  as  may  reasonably  be  called  for  in  the  best  class  of  heavy  undressed  random 
coursed  masonry,  and  be  bonded  at  least  nine  inches  over  and  with  each  other  on  both 
face  and  rear.  The  backing  stones  must  be  at  least  six  inches  in  thickness  and  three  feet 
area  of  bed,  laid  level  in  full  mortar  b?ds  and  properly  bonded  throughout  the  wall ;  they 
musfc  in  a'll  cases  be  laid  on  their  broadest  beds,  and  the  stone  against  a  face  header  must 
occasionally  extend  to  the  back  line  of  the  wall. 

The  coping  stones  to  be  2J  feet  in  width  on  top,  increasing  downward  according  to 
the  line  of  the  batter  on  the  respective  sides  of  the  wall ;  they  must  be  at  least  10  inches 
thick  and  not  less  than  3^  feot  in  length.  The  whole  of  the  masonry  of  this  wall  is  to  be 
laid  in  the  best  hydraulic  cement  mortar,  prepared  as  subscquentl/  described,  and  every 
course  must  be  fully  grouted  up  as  the  work  progresses. 

In  rear  of  the  wall,  at  such  places  as  may  be  directed,  a  space  15  inches  in  width  and 
for  a  depth  of  five  feet  or  more  below  the  surface  is  to  be  made  up  with  small  stones, 
giavel,  or  quarry  waste  well  rammed. 

For  the  accommodation  of  the  public  travel  in  the  vicinity  of  Allanburg  two  swin^ 
bridges  must  be  constructed — one  across  the  present  canal  immediately  north  of  the  guard 
gates,  and  the  other  over  the  new  channel ;  both  of  which  are  to.  be  on  the  line  of  the 
public  highway  known  as  the  Canby  Boad  and  nearly  in  the  position  indicated  on  the 
general  plan. 

TTlhe  centre  line  of  the  new  canal  at  this  place  is  to  be  kept  as  far  to  the  westward 
as  the  structures  on  the  present  canal  will  admit,  so  as  to  limit,  as  far  as  practicable,  the 
widening  on  the  east  side  and,  at  the  same  time,  allow  the  respective  lines  to  the  south- 
ward to  approach  each  other  at  the  least  objectionable  iMigle. 

Bridge  Works  on  New  Line. — The  water  way  at  this  place  is  to  be  in  four  divisions, 

the  two  centre  ones  of  which  are  each  to  be  46  feet 
wide  and  form  the  navigable  channels.  The  ]ners  and  east  abutiuent  are  to  be  of  masonry 
laid  in  hydraulic  cement;  built  chiefly  in  the  form,  of  the  dimensions,  and  in  the  manner 
herein  described  or  as  may  be  subsequently  directed. 

At  the  place  where  the  bridge  works  are  situated,  a  sfiace  220  foetin  length  and  170 
feet  in  width  is  to  be  sunk  to  the  depth  of  B.vei  feet  below  the  top  of  the  micre  sill  of  the 
present  lock  of  Port  Colbome  ;  the  ends  and  east  side  of  which  are  to  be  made  to  a  slope 
of  alx)ut  one  horizontal  to  one  vertical.  The  material  excavated  from  this  space,  as  well 
as  from  the  seats  of  the  piers,  which  are  to  be  sunk  one  foot  and  a  half  (1^)  lower,  must 
be  hauled  and  deposited  where  directed  within  the  distance  previously  stated.  Contractors, 
when  tendering,  should  bear  in  mind  that  it  is  only  the  widening  beyond  the  side  slopes 
and  the  deepening  below  ordinary  bottom  line  of  the  prism  of  the  canal  which  will  be 
measured,  estimated  and  paid  for  as  bridge  pit  excavation. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  as  nearly  as  possible  parallel  to 
the  centre  line  of  the  canal,  the  former  to  be  16  feet  square,  and  the  latter  16  feet  in 
width  and  9  feet  thick  at  top.  Through  each  of  them  an  arched  culvert,  6  feet  wide 
and  8  feet  in  height,  is  to  be  made  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must 
be  at  least  six  inches  under  canal  bottom,  and  in  each  case  they  are  to  have  a  batter  of 
one  in  twenty-four. 

The  arch- stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  {\)  of  an  inch.     The 
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'bottom  part  of  the  arcb,  or  water-way,  is  to  be  of  dressed  and  properly-jointed  stones^  of  a 
^ize  that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  on  each  side, 
and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate 
courses,  with  headers  in  every  course  4  J  feet  long,  placed  not  more  than  nine  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full,  an<l  dressed 
so  as  to  lay  to  joints  one-fourth  (J)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface ;  this  is  undei*stood  to  be  applicable  to  all  the  four  sides  of  the 
centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  must  invariably  be  made  up  with  flat-bedded 
stones,  DOt  less  than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their 
beds  and  join^ts  must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  hori- 
zontal joints  shall  not  exceed  five-eighths  (§;  of  an  inch,  and  the  vertical  joints  be  not 
more  than  one  inch  and  a  quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge,  when  in  position,  are 
to  be  10 J  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the 
ends  to  bo  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides, 
and  throughout  be  of  a  like  class  of  material  and  workmanship,and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers  ;  both  sides  and  ends 
Are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abntments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  five 
feet  over  canal  bottom,  or  at  such  other  level  above  or  below  that  point  as  circumstances 
niay  require.  They  are  to  be  7  J  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one 
in  twelve  on  the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  four  feet 
of  the  top,  thence  the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^ 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  back- 
ing of  large-sized,  well-shaped  stones,  laid  level  in  full  mortar  beds,  and  properly  bonded 
throughout  the  walL 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  m.ortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

The  retaining  wall  on  the  west  side  of  the  new  line  will  form  the  west  abutment  for 
tbe  swing  bridge.  The  foundation  for  the  one  to  be  built  on  the  east  is  to  be  laid  either 
»t  canal  bottom  or  at  such  other  level  above  or  below  that  point  as  circumstances  may 
require  j  it  is  to  be  7^  feet  or  more  in  thickness,  carried  up  to  a  ba!>ter  of  one  in  eight  on 
the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence 
the  wall  will  diminish  to  the  rear  line  of  the  coping,  which  will  be  3 J  feet  in  width. 
The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing  to  consist  of 
large-sized,  well-shaped  stones,  laid  level  in  full  moi-tar  beds,  and  properly  bonded 
throughout  the  wall. 

'^  Coping  stones  on  all  the  piers  to  l)e  at  least  15  inches  in  depth,  of  a  size  that  two 
•tones  will  make  up  the  width  of  the  piers,  for  the  seats  and  rests  of  the  bridge,  and  break 
joints  properly  with  the  adjoining  stones.     Those  on  the  centre  piermusLJbfiLJi^S^  4  to  6 
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feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for- 
the  rollers  of  the  turntable.  Thej  must  be  full  bedded  throughout,  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  must  have  a  fair 
surface,  be  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be- 
rounded  oflf. 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed ;  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  four  feet,  is 
to  be  twenty-four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox- wedged  bolts  1}  inches  diameter,  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top,  so  as  to  be  eight  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  the  two  east  comers  of  the  bridge,  parapet  piers  are  to  be  built  4|-  feet  squai^e  at 
base,  diminishing  upward — one  of  which,  at  each  end  of  the  bi-idge,  must  bs  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  east  abutment  are  also  to  be  carried  up  to  the  same  height  as  the 
pampet  piers  and  finished  with  coping,  as  indicated  on  the  plans. 

The  walls  above  and  below  the  east  abutment,  for  a  distance  of  40  feet  or  more,  are 
to  be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on  the 
respective  sides. 

The  foundation  timbers  to  be  of  pme,  laid  level,  ani  must  have  an  uniform  bearings 
throughout  their  entire  length.     Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers   and  abutment  they  are 
to  be  laid  either  longitudinally  or  transversely,  as  may  be  r^uired. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  l^inch  white  oak  treenails  eight  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in,  or'driven  on  all  sides  of  the  piei'fr 
if  the  officer  in  charge  considers  it  necessary. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 
crib  work  is  to  be  constructed  to  form  bearings  for  the  fenders  and 
for  the  protection  of  the  respective  parts  of  the  work.  The  cribs  for  the  middle  portion 
of  the  work  are  to  be  the  same  width  as  the  stone  piers,  i.e.,  16  feet  wide  at  top, 
increasing  downwards  on  both  sides  at  the  rate  of  one  in  twenty-four  ;  and  through  the 
middle  of  them,  longitudinally,  a  clear  water-way  must  be  formed  of  such  dimensions  as 
may  be  directed. 

Transverse  openings  are  also  to  be  made  in  tlie  cribwork  adjoining  the  centre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings  give  an  area  equal  to  at  least  that  of  the  arch  ways  formed  through  the  masonry » 


Digitized  by  VjOOQIC 


153 

In  Uie  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in* 
each  case  to  be  lefc  two  openings  on  the  upper  and  two  on  the  lower  sides.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of  the 
cribs,  the  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spikes,  and  the  top  to 
be  formed  of  pieces  not  less  than  10  inches  thick,  and  of  a  length  to  take  a  full  beai*ing  on 
the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the  edges 
and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  between  the  different  courses.  At 
the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so  that  every 
end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be  similarly 
placed  between  those  forming  the  ends.  At  each  comer  in  every  course  a  rajc-bolt  1 2 
inches  long  and  |-inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  cribs.  They 

are  to  be  placed  not  more  tlian  10   feet  apart,  and   so  arranged  that  the  ties  resting  on 

the  different  rounds  of  timber  shall  be  midway  between  those  of  the  courses  immediately 

below  and  above. 

Their  ends  are  to  be  dovetailed  3 J  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1^  inches  on  both  sides  so  as  to  stand  eight  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie  in  the  joint  between  the  courses  immediately  below  it,  a 
block  1^x12  xl2  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2  J 
feet  long,  |  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the 
bead  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 
ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  similar 
dimensions  in  like  manner  as  described  for  the  transverse  ties  into  which  they  are  to  be 
notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
diameter. 

The  cribs  are  to  be  further  secui^ed  by  vertical  ranges  of  plank  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  wat^r-line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  : — one  at  or  near  each  angle  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  four  inches  thick  and  10  inches 
in  width,  fastened  from  the  inside  with  10-inch  spike,  five-eighths  of  an  inch  diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every 
crossing  of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in 
lengths  of  from  eight  to  ten  feet  or  more,  but  they  must  be  so  arranged  that  the  upper 
length  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  same  range  below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  three 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  five  feet  or  more  on  the  sides  next  the  channel. 

The  whole  inteiior  of  the  crib  work,  except  the  water-ways,  to  ba  filled  with  an 
approved  class  of  moderate-sized  stone  ballast. 
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Along  both  sides  of  tbe  guide-piers  there  are  to  be  two  ranges  of  wale-timbers  of 
whit-e  oak  6  x  12  inches,  the  upper  range  to  be  fastened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
The  other  range  to  be  seven  feet  lower  and  fastened  by  r«ig-bolts  f  of  an  inch  diameter, 
having  similar  heads  and  washers  to  those  in  the  upper  range. 

The  walc-pieces  to  be  })nt  on  in  lengths  of  from  24  to  40  feet,  their  upper  edges 
are  to  be  chamfered,  and,  where  they  coi^nect,  their  ends  are  to  bei  scarfed,  covered  with 
boiler-plate  and  secured  as  directed. 

*  For  the  protection  of  the  structure  and  piers,  three  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it ;  they  are  to  bo 
connected  by  means  of  thorough-bojts,  straps,  &c.,  and  stand  one  foot  or  more  over  the 
cribs,  (kc,  as  may  be  required. 

Fenders — are  to  bo  constructed  on  the  land  sides  of  both  the  water-ways  extending 
for  some  distance  above  and  below  the  bridge,  as  represented  on  the 
general  plan.  They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbers  and  wale- 
pieces,  all  of  white  oak  timber.  The  piles  to  be  not  less  than  11  inches  diameter  at  the 
small  end,  driven  from  six  to  ten  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet 
from  centre  to  centre  and  one  at  the  middle  of  each  anchor  timber  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  pieces  each  6  x  10  inches  arranged 
about  eight  inches  apart  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
of  the  piles,  to  each  of  which  they  will  be  secured  with  wrought  iron  screw-bolts  J  of  an 
inch  in  diameter,  having  upset  heads  and  cast  iron  bevel  washere  let  flush  into  the  out- 
side cap- pieces. 

Immediately  under  the  caps  the  anchor  timbera  will  connect  with  a  dovetail  the 
outer  piles,  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (f )  of  an 
inch  diameter  ;  they  will  bear  on  the  inside  pile  of  the  group  and  the  ends  extend  to  the 
outside  of  the  front  cap-pieces,  and  under  them  a  waling  timber  of  white  oak  8x10  inches 
is  to  be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one-eighth  (1^) 
inch  round  iron,  having  upset  heads  and  washers  sunk  flush  as  described  for  the  cap- 
pieces.  Where  the  wale-pieces  are  scarfed  they  must  be  secured  to  the  outer  piles  with 
screw-bolts  ^  of  an  inch  diameter  with  nuts,  heads,  <kc.,  as  described  for  the  others.  At 
seven  (7)  feet  below  the  top  of  the  cap-pieces  another  range  of  waling  8  x  10  inches  is 
to  be  put  on,  fastened  throughout  with  bolts  in  like  manner  as  for  the  upper  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
as  may  be  required  and  be  secured  to  mud  sills  or  cross  timbers. 

Mortar. — The  masonry  of  the  bridge  piers,  side  walls,  regulating  weir,  culverts,  etc., 
must  be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with 
clean,  large-grained,  sharp  sand,  generally  in   the  proportion  of  two   of  sand  to  one  of 
cement,  or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and. until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings,  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
.and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  theoflBcer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  1  of  cement,  and  adding  as  much 
water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mbced. 
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The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
tdheres  to  them. 

Order  op  Building. — The  walls  are  to  be  can*ied   up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepareil  f(H:  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  must 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  appiX)ved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  dis- 
turbing the  stones  after  they  are  laid. 

Crossing  over  present  Canal. — In  continuation  of    the  road  crossing  over  the 

enlarged  canal,  another  is  to  be  formed  to  the 
north  of  the  guard  lock,  the  abutments  of  which  are  to  be  built  in  such  a  position  that 
their  centre  line  shall  be  about  75  feet  north  of  the  gate  quoins,  and  their  lespective  face 
lines  stand  about  two  feet  back  from  the  mnge  of  the  side  walls  of  the  guard  lock. 

The  one  on  the  east  side  which  is  to  form  the  turntable  pier,  is  to  be  16  feet  square 
and  must  be  commenced  at  least  6  inches  below  canal  bottom.  The  toe  abutment  is  to  be 
23  feet  long  and  8  J  feet  thick  at  bottom  ;  in  the  centre  it  is  to  be  connected  with  a 
countei-fort  3  feet  thick  and  6  feet  long.  On  the  west  side  the  wings  of  the  abutments 
are  to  be  carried  up  from  about  6  feet  over  canal  bottom,  to  the  same  height  as  the  parapet 
piers  which,  at  the  two  west  corners  of  the  bridge,  are  to  be  built  4  J  feet  square  at 
base,  diminishing  upward  ;  one  of  them  must  bo  recessed,  and  hollowed  oat  to  receive 
machinery. 

The  wall  to  form  the  seat  for  the  heel  of  the  bridge  must  be  commenced  at  least  six 
ieet  below  the  surface  of  the  adjoining  ground  ;  small  piers  are  also  to  be  built  in  positions 
that  will  form  a  rest  for  the  bridge  when  open. 

llie  masonry  of  the  abutments  is  to  be  of  stone  of  the  class  and  dimensions,  dressed, 
cut,  laid  in  cement  mortar  and  the  work  finished  in  every  way  as  described  for  the  piers 
&nd  abutments  of  the  adjoining  bridge  works  on  the  new  part  of  the  canal,  except  that 
there  will  be  no  archway  throus^h  the  pivot  jiier. 

Crib  Work — to  be  put  in  on  the  north  side  of  the  abutments  extending  downward 
about  30  feet ;    the  north  end  of  them  in  both  cases  is  to  be  loada 
oblique,  that  is  to  say,    the  back  part  of  the  crib  work  is  to  be  longer  than  that  on  the 
ehannel  side. 

Between  the  south  side  of  the  abutments  and  the  north  wings  of  the  guard  lock,  piles 
•are  to  be  driven  to  support  the  fender  timbers  and  wale  pieces,  the  south  ends  of  which 
&re  to  be  let  into  checks  cut  in  the  wings  of  the  lock. 

Fender  timbers  are  also  to  be  placed  to  the  north  of  the  crib  work,  secured  to  piles 
driven  for  that  purpose  and  to  anchor  timbers  let  into  the  bank.  The  works  generally 
*Pe  t3  be  done  and  protected  in  a  similar  manner  as  previously  described  for  those  con- 
Tiected  with  the  bridge  on  the  new  canal. 
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The  superstructure  for  both  the  fixed  and  movable  parts  of  these  bridges,  as  well  aff- 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Parties  tendering  should  bear  in  mind  that  all  the  masonry  in  the  abutments  for  the- 
bridge  crossing  of  the  present  canal  must  be  built,  completed  and  protected  betweeik 
December,  1877,  and  the  opening  of  navigation  in  April,  1878,  or  during  the  time  when 
the  water  is  drawn  down  for  this  and  other  purposes. 

It  is  proper  to  state  that,  although  the  water  is  to  be  shut  off  at  the  guard  gates,  there 
is  every  probability  that  there  will  be  considerable  leakage  to  contend  with ;  the  disposal 
of  which  must  be  provided  for  in  the  bulk  sum  stated  in  the  tender  for  un watering  the 
toundations  of  the  abutments,  etc. 

In  case  it  becomes  necessary  to  shut  off  the  water  at  the  gates  of  the  lift  lock,  in 
order  to  keep  the  intermediate  level  at  a  greater  height,  and  thus  divide  the  head  of  water, 
the  work  is  to  be  don©  in  a  similar  way  as  provided  for  the  tightening  of  the  guard  gates, 
and  if  directed  by  the  Department  of  Public  Works,  must  be  done  by  the  contractor  for 
a  like  bulk  sum  as  tendered  for  that  purpose. 

In  the  event  of  the  latter  course  having  to  be  resorted  to,  it  may  be  found  necessary 
to  form  the  bridge  abutments  for  the  crossing  of  the  old  canal  of  crib  work,  and  to  use  the 
stone  provided  for  that  purpose  in  the  regulating  weir  or  in  other  works  connected  witii 
the  new  canal,  and  for  which  they  will  in  that  case  be  measiired,  estimated  and  paid  for 
as  masonry  in  the  wall  in  which  they  are  used,  and  not  otherwise. 

Supply  Weir. — To  provide  for  passing  the  volume  of  water  required  for  the  present 
canal,  a  weir  is  to  be  built  on  the  west  side  of  about  200  feet  south 
of  the  guard  gates,  near  the  place  indicated  on  the  general  plan. 

The  weir  is  to  be  placed  so  that  on  its  upper  wings  a  towing  path  bridge  can  be 
formed,  the  front  edge  oi  which  shall  be  at  least  as  far  to  the  east  as  the  west  line  of  the 
present  track- way. 

The  pit  for  the  weir  is  to  be  made  56  feet  in  width,  50  feet  in  length  and  to  a  depth 
of  25J  feet  below  the  coping  of  guard  lock.  The  material  excavated  from  it,  as  well  as 
from  the  sheet  pile  trenches,  except  what  is  to  be  used  for  puddle,  embankment  in  rear  of 
the  walls,  etc.,  must  be  hauled  and  disposed  of  on  low  ground  in  the  vicinity,  within  a 
distance  from  300  to  600  feet,  care  being  taken  that  the  seats  of  spoil  banks  are  benched 
when  the  surface  is  inclined,  as  provided  for  other  banks  on  the  section. 

The  bottom  to  be  trimmed  level  to  form  a  fair  bearing  for  the  foundation  timbers, 
which  are  to  be  of  pine  12  inches  square,  laid  transversely  from  6  t#  9  inches  apart, 
resting  on  sub  sills,  placed  within  line  of  the  side  walls,  and  on  the  bottom  for  their 
entire  length. 

The  spaces  between  the  timbers  as  well  as  alongside  of  the  sub  sills  are  to  be  filled 
with  the  best  description  of  properly-made  puddle  well  beaten  down,  otherwise  concrete 
either  as  a  whole  or  in  part  is  to  be  uued  as  may  be  subsequently  determined.  • 

In  the  foundation  of  the  weir  there  are  to  be  four  ranges  of  sheet  piles,  i.e.,  one  at 
the  upper  end,  another  at  the  lower  end,  one  above  and  another  below  the  breast  wall ; 
they  are  generally  to  be  of  pine  plank,  4  inches  thick,  6  feet  long,  jointed,  prepared  and 
fastened,  and  the  trenches  cut  for  their  reception  made  of  the  size,  and  subsequently  well 
filled  with  puddle ;  the  whole  work  connected  with  them  to  be  executed  in  the  manner 
described  for  those  in  the  lock  foundation. 


Digitized  by  VjOOQIC 


157 

The  range  of  pfles  iii  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  and 
oa  the  south  side  to  the  back  of  the  masonry  of  the  new  lock,  and  in  both  cases  to  be 
carried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches  in 
thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
weir  and  apron ;  the  second  course,  2  inches  thick,  is  to  be  laid  between  the  side  walls 
for  the  entire  space  below  the  breast  wall  of  the  weir.  They  are  to  be  well  jointed,  laid 
to  break  joints,  and  be  fastened — the  lower  course  with  white  oak  treenails,  and  the 
upper  course  with  pressed  spikes. 

Masonry. — The  weir  will  be  formed  by  a  wall  of  masonry,  50  feet  in  length,  on 
both  sides  of  the  water-way,  carried  to  the  same  height  as  the  lock 
eoping ;  £nd  between  these,  transversely,  will  be  a  breast  wall  of  a  height  adapted  to  the 
assumed  low  water  level  of  Lake  Erie. 

Above  the  breast  a  pier  will  divide  the  water-way  into  two  equal  spaces,  in  each  of 
vhich  there  are  to  be  two  sluice-ways  4x4  feet. 

The  pier  and  side  walls  are  to  serve  as  beaiings  for  a  towing-path  bridge  and  for 
purposes  connected  with  the  regulation  of  the  water.  Immediately  south  of  the  breast 
wall  and  opposite  each  division  of  the  water-way,  is  to  be  a  movable  bulkhead,  arranged 
in  such  a  manner  that  there  can  b^a  constant  flow  of  water  over  the  top  of  it  at  any 
height  the  summit  level  may  be  kept. 

The  walls  are  to  be  built  in  the  positions  represented  on  the  plan  to  be  furnished, 
and  for  the  most  part  are  to  be  of  the  dimensions  herein  stated  ;  they  must  throughout 
imsist  of  an  approved  class  of  grey  limestone,  free  from  seams,  drys,  sand  holes  ,and 
other  defects,  laid  in  full  mortar  on  their  natural  beds. 

It  should  be  clearly  and  distinctly  understood  by  parties  tendering,  that  it  is  only 
those  parts  of  the  work  between  the  ranges  of  sheet  piles  at  what  is  called  the  upper  and 
lower  ends  of  the  weir  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

Side  and  Wing  Walls — to  be  8  J  feet  thick  at  bottom,  face  to  be  "  rock  work " 

with  a  batter  of  one  in  twenty-four,  the  stones  to  be  at 
least  2  feet  long  in  line  of  wall,  18  inches  and  2  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  3|  feet  depth  of  bed  and  not  more  than  10  feet  apart  in  every  course ;  the 
whole  to  be  dressed  and  laid  so  that  the  btds  and  end  joints  shall  not  exceed  three-eighths 
(I)  of  an  inch.  The  backs  of  the  walls  are  to  be  carried  up  plumb  to  within  five  feet  of 
the  top;  thence  batter  to  the  rear  line  of  the  coping,  which  is  to  be  3^  feet  wide,  except 
those  parts  occupied  by  the  bridge,  where  an  offset  of  one  foot  is  to  be  made  for  the  ends 
of  the  stringers,  opposite  which  the  coping  is  to  be  2  J  feet  wide. 

Breast  Wall — to  be  16 J  feet  in  width  at  bottom,  4 J  feet  at  top  and  15 J  feet  high, 
built  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
^th  headers  in  each  course  4  J  feet  deep,  and  not  more  than  9  feet  apart,  all  of  them 
wust  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ;J  of  an  inch, 
fhe  upper  sides  of  the  wall  to  be  carried  up  plumb  from  an  offset  of  12  inches  on  the 
sill  course,  and  the  faces  of  all  the  stones  dressed  fair  and  smooth  to  receive  the  frame 
^ork  of  the  sluices  and  bulkheads  ;  the  lower  side  is  to  be  "  rock  faced  "  work  laid  to  a 
hatter  of  about  5  inches  to  the  foot  rise. 

There  are,  as  above  stated,  to  be  four  sluice-ways  through  this  wall,  each  4  feet  wide 
^  4  feet  high,  the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.     The  sills 
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under  them  and  liatels  over  them  to  be  from  15  to  18  inches  in  height  and  6  feet  lon.<^^ 
each  dressed  so  as  to  lay  to  close  and  full  joints  and  present  a  fair  surface  throughout  the 
respective  openings. 

The  piers  between  the  sluice-ways,  in  each  of  tne  two  divisions  of  the  water-way, 
are  to  be  two  feet  in  width  and  raust  be  made  up  of  stones  the  full  thickness,  neatly 
dressed  on  both  faces,  and  wh3n  laid,  bonded  over  and  with  each  other  at  least  one  foot. 

The  centre  pier  is  to  be  6  feet  1 J  inches  in  thickness  at  the  floor,  carried  up  to  such  a 
biitter  on  both  sides  that  the  top  shall  be  four  feet  in  width.  The  pier,  coping  excepted,, 
may  be  made  up  of  two  widths  of  stone,  provided  there  are  double  headers  in  each  course 
not  more  than  8  feet  apart.  This  pier  is  to  extend  three  feet  beyond  the  bottom  line  of 
the  breast  wall,  if  directed.  « 

In  the  face  of  the  side  walls  and  on  both  sides  of  the  division  pier  at  about  6  inches 
above  the  upper  side  of  the  breast  wall,  checks  are  to  be  formed  1 2  inches  wide  and  6 
inches  deep  at  the  top,  increasing  in  depth  according  to  the  batter  of  the  wall  so  that  their 
backs  shall  be  plumb.  They  are  to  extend  from  the  coping  down  to  7  feet  below  the  toj> 
line  of  the  breast  wall  to  admit  of  raising  and  lowering  the  movable  bulkheads. 

Near  the  upper  end  of  the  weir,  checks  1 2  inches  wide  and  2  feet  apart,  6  inches 
deep  at  the  top,  made  plumb  at  the  back  for  the  full  height  of  the  walls,  are  to  be  formed 
in  the  face  of  the  wings  and  on  both  sides  of  the  division  pier  for  the  reception  of  stop- 
timbers.  Below  these  checks,  a  cross  wall  3  feet  in  width  and  the  same  height  as  the 
sill  course  of  the  sluices  is  to  be  built  of  block  stone  the  full  width.  The  stones  are  to 
be  secured  to  each  other  by  dowels  and  vertical  bolts  in  such  a  manner  as  may  be  required. 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  -lower  sides  of  the  breast 
wall«  the  division  pier,  the  sills,  lintels,  piers  and  sides  of  the  sluice-ways  must  all  be  kept 
good,  and  the  whole  dressed  and  laid  so  that  the  horizontal  and  vertical  joints  shall  not 
exceed  one-fourth  of  an  inch. 

Coping. — The  breast  wall  coping  must  be  at  least  16  inches  high  and  4  J  feet  wide 
on  top,  increasing  in  width  downward  to  the  batter  of  the  walL  The 
lower  bed  and  joints  of  each  stone  must  be  kept  full  thix)ughout,  and  the  top  dressed  fair, 
so  as  to  have  a  declivity  of  one  inch  toward  the  up-stream  side.  It  is  to  be  in  lengths 
of  not  less  than  three  and  a  half  feet,  be  connected  with  dowels  at  the  joints,  and  secured 
with  bolts  to  the  course  underneath. 

The  coping  stones  of  the  side  walls  and  division  piers  must  be  at  least  12  inches  in 
thickness,  have  full  beds  and  joints  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry,  4  feet  thick  and  6  feet  in  length,  is  to  be  carried  up  in  connection 
with  each  of  the  side  walls  to  within  4  feet  of  the  top  of  the  coping. 

In  the  lower  wings,  offsets  or  steps  are  to  be  made  in  the  different  courses  so  as  to 
give  the  top  of  the  wall,  from  a  point  five  feet  below  the  line  of  the  breast  wall,  an  incli- 
nation  of  about  two  horizontal  to  one  vertical. 

Backing — to  be  of  an  approved  class  of  large-sized,  well-shaped  stones  not  less  than 
six  inches  in  thickness,  laid  on  their  broadest  beds  in  full  mortar  and 
bonded  over  and  with  each  other  throughout  the  wall. 

The  whole  of  the  weir  masonry  must  be  laid  in  the  best  hydraulic  cement  mortar, 
mixed  and  prepared  as  previously  described  for  other  parts  of  the  masonry  on  the  seotion. 
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A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  walls  to  the  full 
height  of  the  summit  level. 

The  material  used  for  this  purpose,  as  well  as  for  the  puddle  between  the  foundation 
timbers  and  for  the  sheet  pile  trenches,  must  be  of  the  best  and  most  suitable  kind  that 
can  be  found  on  the  section  or  in  the  vicinity  of  the  works. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick  aX 
the  centre,  and  gradually  rounded  off  on  both  sides  to  3J  inches  at 
the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  coi}nected  with  bolts  of 
▼rought  iron  seven-e'ghths  (J)  of  an  inch  in  diameter,  passing  through  the  gate ;  and  to^ 
have  straps  of  wrought  iron  3  inches  wide  and  three-eighths  {|)  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush,  and 
fastened,  at  distances  not  more  than  6  inches  apart,  with  rivets  J  an  inch  in  diameter 
ooantersunk  into  the  straps.  The  top  plates  are  to  he  2f  inches  deep,  and  those  at  the 
bottom  6J  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposifb  sides. 

They  are  either  to  be  made  the  full  height  of  the  opening  in  the  breast  wall,  or  the 
npper  part  of  the  opening  is  to  be  closed  up,  and  the  height  of  the  gate  diminished,  as 
may  be  subsequently  determined.  In  either  case  the  gates  are  to  revolve  on  the  centre, 
or  pivots  working  into  the  bottom  plates  of  the  gates,  a:id  on  the  top  of  each  a  disc  of 
steel  or  hard  brass  is  to  be  placed,  and  have  a  brass  collar  and  lining.  The  pivots  are  to 
be  3J  inches  diameter,  connected  with  plates  9  inches  square  and  2  inches  thick,  let  into 
the  sills  of  the  sluice-way,  and  secured  to  them  by  fox-bolts. 

The  gates  are  to  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  1 2 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  Ibrm  a  bearing  for  the  sides 
of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  i*ods  are  to  be  of  wrought  iron  of  sufficient  length  to  pass  through  the 
gates,  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be  formed  over  the 
weir.  They  are  to  be  keyed  into  the  plates  on  the  gates,  and  secured  into  the  masonry 
with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square,  on  which  a  mov- 
able handle  is  to  be  fitted ;  and  they  are  further  to  be  connected  with  racks  on  the 
pUtform,  made  so  as  to  secure  the  gate  in  the  position  required. 

The  bulkheads  are  to  be  of  pine  timber  12  inches  square,  planed,  jointed  and  secured 
to  etch  other  with  bolts  passing  vertically  through  them  having  suitable  tightening  nuta 
and  washers.  As  a  means  of  raising  or  lowering  them,  a  rod  will  be  attached  at  both 
ends  near  the  recesses  in  the  walls,  which  will  work  through^  brass  matrix  fitted  into 
castings,  secured  to  the  timber  work,  and  the  upper  ends  of  the  rods  are  to  have  bevel 
spur-wheels  keyed  on  to  them,  to  gear  into  pinions  on  crank  shafts  attached  to  the  bridge. 

If  considered  desirable  to  work  the  two  gates  in  each  division  of  the  weir  at  one 
time,  it  is  to  be  done  in  a  similar  way  to  that  above  stated  for  the  bulkheads.  The 
prices  tendered  for  the  different  items  of  iron  work  are  to  be  understood  as  being  appli- 
cable in  either  case. 

Bridge — to  be  formed  of  stringers  of  pine  timber  12x12  inches,  placed  2^  feet 
apart ;  they  are  to  rest  on  the  tops  of  the  pier  and  in  the  offset  made  by 
the  coping  on  the  side  walls,  and  are  to  be  fastened  to  the  masoniy  with  fox-tailed  screw- 
bolts  one  inch  diameter.  The  outer  stringei-s  to  be  double,  with  distance  pieces  of  oak 
12  X  12  X  5  inches  between  them,  placed  about  5  feet  apai*t  and  connected  with  screw- 
bolts^one  inch  and  a  quarter  diameter. 
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The  covering  to  be  of  3-inch  plank  of  a  length  to  reach  across  the  bridge  ;  they  are  to 
be  fastened  with  7-inch  pressed  spikes. 

From  the  lower  end  of  the  weir  to  the  water-course  on  the  west  side  of  it,  a  tail-race 
is  to  be  cut  to  a  depth  of  about  6  feet  below  surface  water  line  of  the  reach  noi-th  of  the 
lifD  lock,  made  36  feet  in  width  at  bottom  and  with  side  slopes  of  about  one  and  a  half 
horizontal  to  one  vertical,  unless  adjoining  the  weir,  where  a  protection  wall  of  dry  rubble 
masonry  is  to  be  built  on  both  sides  for  a  distance  of  from  30  to  40  feet. 

Opposite  the  site  of  the  weir,  or  on  the  east  side  of  it,  a  dam  must  be  formed  in  a 
depth  of  about  six  or  seven  feet  of  water  below  the  assumed  level  of  Lake  Erie,  to  enable 
the  side  walls  to  be  extended  to  as  great  a  distance  above  the  weir  as  can  be  done  with 

safety. 

This  extension  of  the  walls  is  not,  however,  to  be  proceeded  with  until  after  the  weir 
has  been  completed  up  to  the  line  first  mentioned,  namely,  the  rear  side  of  the  present 
towing  path  ;  nor  until  the  sluice-gates  and  bulkhead  are  in  place,  and  the  whole  in 
efficient  working  order. 

When  this  has  been  satisfactorily  accomplished,  the  space  between  the  weir  and  the 
dam  is  to  be  deepened,  and  the  side  walls  built  to  such  an  extent  as  can  be  done  with 
safety. 

To  sustain  the  sides  of  the  channel,  for  a  distance  of  16  feet  or  more  at  the  immediate 
entrance,  two  ranges  of  piles  of  12"  x  12"  timber  are  to  be  driven  on  each  side  in  conti- 
nuation of  the  side  walls,  the  water-way  is  then  to  be  made  of  the  required  depth  by 
means  of  a  dredging  machine,  and  the  tops  of  the  piles  cut  off  to  about  one  foot  below  the 
side  slope  of  the  canal  bank. 

Parties  when  "  tendering  "  should  bear  in  mind  that  this  weir  must  be  constructed 
between  the  time  that  the  contract  is  awarded  and  the  opening  of  navigation  in  April 
1878.  To  be  certain  of  this,  all  the  materials  for  the  works  must  be  provided  and 
delivered,  and  part  of  them  prepared  by  the  1 5th  day  of  November  next,  and  the  contrac« 
tor's  arrangements  must  be  such  as  to  fully  satisfy  the  Department  of  Public  Works  that 
this  portion  of  the  works  will  be  completed  at  the  time  above  stated.  Clear  and  satisfac- 
tory evidence  to  that  effect  must  be  given  before  the  present  weir,  opposite  the  foot  of  the 
lift  lock,  can  be  removed  or  the  channel  leading  to  it  blocked  up  or  in  any  way 
diminished. 

Where  the  supply  will  enter  the  canal  below  the  lift  lock,  the  outlet  is  to  be  enlarged 
to  a  mean  Width  of  forty  feet  and  be  made  with  a  direction  downward  to  within  60  degrees 
of  that  of  the  centre  line  of  the  canal. 

It  is  to  be  sunk  to  the  depth  of  8  feet  below  the  surface  water  level  of  the  adjoining 
reach.  The  abutments  and  centre  pier  are  to  be  built  of  large-sized,  well-shap^ 
stones,  laid  throughout  in  cement  mortar  ;  all  the  expenses  connected  with  which  are 
to  be  embraced  in  the  respective  rates  tendered  for  the  work.  The  bridge  over  the  outlet 
to  be  made  similar  to  the  one  to  be  formed  over  the  upper  end  of  the  supply  weir. 

At  a  point  about  400  feet  above  the  guard  lock  an  opening  is  to  be  formed  throus(h 
the  east  bank  of  the  canal  to  allow  the  suiface  water  that  collects  there  to  enter  the  canal. 
The  sides  of  the  opening  are  to  be  of  rubble  masonry  laid  in  cement  mortar,  and  the  face 
of  the  bank  below  the  bottom  line  of  the  opening  is  either  to  be  of  pitched  stone,  or  a  well 
is  to  be  sunk  to  discharge  the  water  into  the  canal,  two  feet  or  more  below  the  assumed 
level  of  Lake  Erie. 
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In  short,  the  disposing  of  tlio  <li*ainaj];e  and  surface  water  at  this  place  is  to  be  don© 
in  a  similar  way  as  desciibed  in  a  pi*eceding  part  of  this  speciiicatiou  for  other  places, 
except  that  the  openings  will  be  of  larger  dimensions. 

For  the  two  small  branches  of  the  Beaver  Dams  Creek,  situated  about  the  middle  of 
-the  section,  two  single  arch  culverts  ai'e  to  be  const  rue  ttnl,  each  4  f»'et  in  width — one, 
opposite  what  is  called  Higuins'  Culvert,  on  theohl  canal,  is  to  have  l>euch  walls  one  foot 
high;  theocher,  opiiositc  what  is  called  Davis'  Culvert,  is  to  have  bench. walls  two  feet 
high.  They  are  both  to  lie  of  masonry,  lai.l  in  hydraulic  cement  mortar,  prepared  as 
previoasly  described,  and  placed  on  a  foundation  of  timber  and  plank,  laid  at  a  depth 
that  will  admit  of  ])lacing  at  lejist  two  feet  of  puddle  over  the  crown  of  tho  arch,  and  still 
leave  th«  top  surface  15^  feet  below  the  assumed  low  water  level  of  Lake  Erie. 

Tho  foundation  timbers  are  to  be  of  pine,  12  inches  square,  laid  tmnsversely  from 
4  to  G  inches  apart^  the  spaces  between  which  are  to  be  tilled  wiih  puddle  or  concrete  as 
may  be  directed. 

F'oor  to  be  of  3-inch  pine  plank,  jointed  with  a  plaro  and  laid  so  as  to  break  joints 
at  every  ttii^ue  feet  in  width,  and  be  fastoncd  with  7-inch  pressed  spikes,  two  in  each  end 
of  a  phiiik  and  one  on  alternatd  siilos  at  every  crossing  of  a  timber. 

A  course  of  3-inch  sheet  piles  sunk  5  feet  below  the  top  of  the  timbers  is  to  bo 
placed  4\t  each  end,  for  which  trenches  2  J  feet  in  width  are  to  be  dug  and  afterwards  well 
filleJ  with  pudiile.  The  heads  of  the  sheet  piles  are  to  be  secui^ed  to  tho  foundation 
timbera  with  7- inch  pressed  spikes,  two  in  each  plank. 

The  stones  of  tho  side  walls  or  abutments  must  have  at  least  2  feet  width  of  bed, 
▼ith  headei-sat  intervals  of  every  8  feet ;  the  arch  stones  are  to  have  a  width  of  15  inches 
and  be  drt-ssed  to  ra  liato  truly  for  their  full  depth. 

The  beds  and  joints  of  all  the  face  stones  of  the  side  walh,  wings  and  arches  must  be 
dressed  throughout  so  as  to  lay  to  joints  not  exceeding  five-sixteenths  of  an  inch.  The 
£ures  of  the  stones  must  also  be  dresaed  fair  and  to  lines  corresponding  co  tli*^  fK>sition 
tiiey  are  occupy ;  t!ie  wings  and  parapet  walls  aw,  however,  to  bo  *'  rock  faced  "  work. 

Coping  to  be  3  feet  wide  and  12  inches  thick  in  lengths  of  nt  least  3  feet,  the  top  of 
vhich  niUKt  be  neatly  boucharded  ;  the  beds  and  ends  are  to  be  dressed  so  as  to  lay  to 
mortal-  joints  of  one-fourth  of  an  inch. 

The  abutment  walls  are  to  be  3  feet  thick,  earned  up  to  one  foot  below  the  crown  of 
the  arch,  in  each  case. 

Between  tho  abutments  and  banks,  puddle  walls  for  the  entire  width  of  the  opening 
Mid  length  ot  the  culvert  are  to  b«  carried  up  to  canol  bottom,  and  over  the  arch  a  puddie 
betl  two  feet  in  depth  is  to  be  laid  for  tho  entii'e  width  of  the  canal  and  of  that  of  the 
<^bankments  on  both  sides. 

For  the  purpose  of  enabling  the  work  on  the  ssction  to  be  proceeded  with,  the  canal 
^Ul  be  emptied  as  nearly  as  ciicumstinces  will  parmit,  in  thi  early  part  of  December, 
1877,  and  the  water  will  l>e  allowed  to  remain  out  until  in  April,  1678. 

The  conti-actor*s  arnvngements  for  proceeding  with  the  works  must  therefore  be 
«nch  that  every  jnissible  advjintaf^e  will  l»e  taken  of  tho  time  above  mentioned  to  ui-ge 
^em  forward  in  an  energetic  and  satisfactory  manner. 
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Contractors  are,  howevf r,  distinctly  informed  that  shutting  off  the  water,  as  above 
mentioned,  will  not  have  the  effect  of  laying  the  bottom  of  the  canal  dry,  several  feet  of 
water  will  slill  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contractors  ^irhen 
"  tendering,"  as  well  as  the  fact  that  the  only  possible  way  of  getting  rid  of  the  water  is 
by  pumping,  and  moving  part  of  it  when  frozen. 

When  preparing  their  "  tenders,"  contractors  should  bear  in  mind  that  the  respective 
bulk  sums  tor  un watering  the  different  parts  of  the  works,  at  the  different  times  stited, 
must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance  and  their 
removal  at  the  time  dii'ected,  also  the  providing  and  fitting  up  of  all  pumps  and  machinery 
that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow  and  ice,  and 
every  expense  directly  or  indirectly  connected  with  unwatering  all  the  different  parts  of 
the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the  section,  must  all 
be  included  in  the  respective  bulk  sums  stated  in  the  tender. 

During  the  progress  of  the  works  the  different  parts  of  the  earth  excavation  will  also 
be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  dono  with 
reference  to  the  contract  price. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  op  in  the  arrangements  for 
carrying  on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  excavated  or 
dredged  material,  or  in  proceeding  with  any  other  part  of  the  operations  connected  with 
the  works,  the  contractor  must  be  governed  by  the  canal  regulations,  and  the  inter[>rata- 
tion  put  upon  them  by  the  officer  entrusted  with  that  duty  ;  be  must  further  use  every 
precaution  to  guard  a<2;ain8t  interrupting,  impeding,  or  in  any  way  interfering  with  the 
navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,, 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause* 

The  different  works  herein  described  or  enumerated,  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be  executed 
agreeably  to  the  plan  contemplat(>d  in  this  specification,  although  all  that  may  be  required 
to  com[)lete  the  design  may  not  have  been  particularly  described. 

Detailed  Plans. — The   plans  exhibited  are  only  intended  to  show   the  contem- 
plated arrangements  and   general    mode  of  construction  ;    but 
detailed  drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality, 
for  all  such  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  under- 
standing of  the  design,  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  thfl 
works,  the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed 
a  part  of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorize  officer  for  the 
additional  or  reduced  ex})ense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  the  placing  or  preparing  of  materials  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  ^any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  ;  furmsh 
all  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
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latisfaotory  execution  and   completion   of    the    different   works  contemplated  in   the 
foregoing  specification. 

All  hiaterifils  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prices 
tendered  for  the  several  items  of  work  mast  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  e>rery  contin^ncy  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  he  considered  unless  made  strictly  in  accordance  with  the 
printed  forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures, 
tho  nature  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract  satisfactory  security  will  be  required,  by  deposit 
of  xDoney  to  the  amount  of  five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  caiTying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
fullest  advantage  will  be  taken  of  the  time  when  the  water  is  out  of  the  canal  between 
December,  1877,  and  the  opening  of  navigation  in  April,  1878,  to  urge  forward  to 
completion  all  such  works  as  would  in  thoir  execution  be  retarded,  or  in  any  way 
interfered  with,  when  the  water  in  the  present  canal  is  at  its  usual  height.  To  be  certain 
of  this,  all  stone,  timber  and  other  materials  required  for  the  works  of  the  supply  weir 
tnd  retaining  wall  at  Allanburg  must  be  provided  and  delivered  this  autumn,  all  such 
works  done  and  such  airangements  made  as  will  fully  satisfy  the  Department  of  Public 
Works  that  every  effort  has  been  made  and  continues  to  be  made  as  will  warrant  the 
conclusion  that  the  whole  of  the  works  described  in  the  foregoing  specification  and 
embraced  in  the  contract  can  be  fully  completed  on  or  before  the  Ist  day  of  June,  1879. 

JOHN   PAGE, 

Chief  Engineer  of  Public  Work^ 
Ottawa,  7th  August,  1877. 
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APPENDIX   No.  13. 

Ihorotdy  fith  December y  /S70. 


Sir, 


I  have  the  honor  to  submit  the  following  report  on  the  stuto  of  the  works  in 
my  charge  on  the  30th  November,  1879  : 

As  RtHtf»d  previously,  these  embraoo  the  deepening  and  enlarTpraenc  of  Port 
Dalhousie  Harl»or  anil  the  construction  of  twenty  S3jtions  of  the  new  Welland  Oinal^ 
stretchiu^  frjm  Liko  Oatvrio  tD  Allmburg'i,  a  dist^nc^  of  11*83  miles,  on  wliioh  the 
twenty -tive  locks  naces^Ary  tj  at&ain  the  level  of  Like  Erie  are  situated. 

This  pnrt  of  the  canal  Is  now  so  far  advanced  towards  completion  that  all  the  wodt 
embraced  in  existing  contracts  can  be  easily  finished  next  year.  Secoions  Nos.  2,  3,  4,  6, 
6,  7,  8,  9,  10,  11,  and  13  have  been  finally  estimated.  Sjctions  Nos.  U,  15,  and  10, 
are  completoil,  and  o:i  Sactions  Nos.  I,  12,  17,  Id,  19  and  20,  but  littla  of  important 
remains  to  be  done. 

The  names  of  the  contractors  and  dates  of  contracts  on  the  new  lino  are  as  follows: — 
No.  of  Section .  Names  of  (Contractors.  Dates  ol  Contracts. 

1 Patrick  L^rkin IGth  Oct.,    1875 

2 Denison,  Belden  «fe  Co 6ih  Apiil,  1874 

3 do  do         : Gth  April,  1874 

4 niake  Bros.  &  Campbell 27th  July,    1S75 

5 Alexander  Mani.ing 3lst  Aug.,  1874 

0 Patrick  Shannon 4th  June,  1874 

7 Higgins  «fe  Pulhvan 3rd  June,  1874 

8&0.Caini8,  Morse,  Hart  &  Co list  July,    1873 

10 JohnGinty«feCo ... 18th  Julv,   1873 

11  Paul  Ross r)th  Aug.,  1873 

12 Messi-s.  Lobb,  Dawson  <k  Murray 27th  July,    1875 

13 Ginty  «fc  Dickey 29th  June,  1874 

II John  Brown , 2nd  April,  1874 

15 John   Brown 17th  July,    1673 

16 John  Klliott<t  Co.  (afterwaixls  John  Brown) 18th  July,    1873 

17<kl8...Ror)trt  J.  Campbell 26th  Sept.,    1877 

l;«fe20...Haney,  Haney  «k  Parry... 29,h  Sept.,  1877 

The  approximate  quantities  of  principal  items  of  work  done  up  to  30th  November, 
1879,  are  as  follows  : — 

EMi-t.h  excavation,  cubic  yai-ds 5,375,000 

Rock          do                   do        150,000 

Wasonry,  cubic  yards , • 369,000 

Timber,  feet 1,475,000 

Plank,  leet  B.M   4,000,000 

Puddle,  cubic  yards 150,000 

Concrete,        do         37,000 
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Section  No.  1. 

The  Past  entrance  pier  of  Port  DalhoiiBie  Harbor  has  been  extended  300  feet  lake- 
wards,  and  the  west  pier  sirailaily  lengthened. 

The  lines  of  crib  work  forming  these  are  lliirty  feet  wide,  two  hundred  feet  apart, 
and  sank  on  a  bottom  cai*efully  dn  dged  to  receive  them.  The  work  htis  stood  well  con- 
ridering  its  exposed  position.  The  head  of  ihe  east  pier  is  made  up  of  four  cribs  30'  x  30' 
placed  so  as  to  form  a  square,  upon  which  a  small  lighthouse  lias  been  erected.  This 
ftands  on  n  platform  six  feet  over  the  level  of  the  8U[>erstructurc  or  about  eleven  feet 
over  ordinary  lake  surface. 

Tlie  new  portions  of  the  work  aix)  solidly  filled  with  slone,  and  planked  over  on  top. 

The  larger  lighthouse,  previously  built,  has  been  permitted  to  rcn»ain,  forming,  with 
the  new  and  sraalier  one,  range  lights  by  which  the  entmnce  to  the  harbor  is  at  all  times 
easily  and  safely  made. 

The  docking  on  each  side  of  tie  addition  to  the  harbor  has  been  almost  entirely 
completed,  the  aggi'egate  length  being  about  1,G40  feet.  This  is  formed  of  crib  work 
18  feet  wide,  sunk  one  foot  below  bottom,  well  filled  with  stone  jind  liaving  a  gravel 
finish  on  lop  of  the  su[»ei«tructurp,  which,  like  thnt  of  the  entrance  piers,  is  carried  to 
the  height  of  about  hvo  feet  over  the  general  level  of  the  water. 

On  the  west  side,  a  considerable  space  behind  the  docking  hns  been  filled  in  with 
earth,  making  valuable  ground  of  what  was  previously  sluillow  water.  The  l.aibor  room 
has  been  doubled,  there  being  now  an  inside  area  of  about  sixteen  acres.  This  is  invgu- 
lar  in  shapo,  but  at  one  jioint  it  is  five  hundred  feet  wide,  so  that  largo  vessels  can  turn 
▼itU  ease. 

The  harbor,  "and  between  the  entrance  piei-s.  has  been  dredged  to  specification  depth; 
aamely,  15^  feet  at  the  t-iil  of  the  new  entrance  lock,  increasing  to  IG^  feet  at  the  outer 
end  of  the  piers.  These  soundings  are  referred  to  datum  of  low  water  of  Lake  Ontario  ; 
or  when  there  is  twelve  feet  on  tho  miti-u  sill  of  the  prv3seut  Lock  No.  1. 

The  prevalence  of  westerly  winds  l«as,however,  di  i ven  the  beach  sand  throui;h  the  open- 
ings between  the  cribs  forming  tho  old  work  of  the  west  pier  to  stich  an  extent  as  to  slioal 
the  water  inside  considerably.  Thus,  although  tlie  bottom  was  taken  out  to  the  inquired 
<lei»th  in  1875,  the  drift  alhuled  to  had  to  bo  again  removed  in  1878  ;  and  now  the  depth, 
for R considerable  distance  alongside  tha  inner  face  of  the  west  |)ier,  aver.iges  only  from  8 
to  10  feet.  It  is  therefore  evident  that  some  measures  mtist  soon  be  carrietl  out  at  chis 
place  to  permanently  secure  the  full  depth  i-equired  for  the  ejilargnd  navigation. 

In  dredging  for  the  seats  of  the  docking  crib?*  in  tho  harbo-.  a  small  area  of  reddish 
■hale,  met  with  near  tho  Wclland  R.  1*.  (Jompany's  elevator,  had  tD  be  i-eniovcd,  by  blast- 
^g  under  water,  to  obtain  the  required  depth. 

The  new  entrance  lock  is  locate-^  at  a  high  point  in  the  right  bark  of  the  Twelve 
Mile  Creek.  The  foundation  of  this  structure,  from  the  brfast  wall  to  the  north  end  of 
^ft  pit,  is  on  reddish  sjindstone  i-ock,  except  for  a  small  triangul'ir-shaprd  space  in  the 
north-west  angle,  where  the  rock  sudileuly  slopes  olT,  until  the  borings  shewed  at  one 
point  al)Out  30  feet  in  depth  of  soft  muck.  Tliis  space  was  boxed  in  by  rows  of  *rlose  oak 
piling,  and  a  stratum  of  concrete  about  five  feet  in  depth  placed  imdcr  th(i  mud  sills,  the 
olay  having  been  removed  for  that  purpose. 
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The  side  walls  of  the  lock  are  31  feet  2  inches  in  height,  and  the  mitre  sills  are  3 
feet  lower  than  those  of  the  present  entrance  lock.  The  ordinary  lift  will  be  fit)in  12  to 
13  feet. 

Above  the  breast  wall  the  foundation  proved  soft  also,  and  as  the  upper  wings  had  t4> 
be  extended  to  carry  a  swing  bridge  over  them  for  the  main  road  between  Port  Dalhousie 
and  St.  Catharines,  a  bottom  formed  of  piles  and  concrete  was  put  in  for  the  purpose. 
The  walls  built  on  this  have  stood  well,  and  the  whole  of  the  masonry  of  the  lock  is  now- 
completed. 

The  lower  wings  are  extended  on  each  side  by  sloping  walls  of  rubble,  from  140  to 
ITjO  feet  in  lensjth,  resting  on  ciibs  sunk  to  receive  them,  and  connecting  with  the  docking 
on  each  side  of  the  harbor. 

The  southern  entrance  is  formed  by  two  diverging  lines  of  pier  work,  about  240  feet 
each  in  length,  which  will  serve  to  guide  vessels  enteiing  or  leaving  the  inner  basin. 

A  short  distance  west  of  the  new  lock  there  was  a  weir  which  served  to  regulate  the 
long  level  above  the  entrance,  which  reaches  up  to  lock  No.  2  at  St.  Cathaiines.  This 
structure  had  for  m.any  years  shown  symptoms  of  weakness  owing  to  unequal  settlement 
in  the  ioundations.  This  resulted  in  a  crack  through  the  breast  wall,  and  on  the  IStii 
September,  1878,  during  an  exceptionally  heavy  freshet,  the  weir  went  out,  and  the 
immense  body  of  water  behind  it  rushed  through  the  breach  into  the  harbor.  Immediately 
to  the  north  of  the  new  lock,  on  the  west  side,  there  are  seveml  openings  left  in  the 
docking  previously  referred  to,  by  which  the  tail  water  of  the  adjacent  mills  and  that 
from  the  weir  oscai»eJ.  In  the  rush  which  followed  the  failure  of  the  weir,  some  of  theso 
cribs  were  danmged,  and  a  considerable  amount  of  earth  was  swept  int^  the  harbor,  which 
will  a:^ain  have  to  be  dredged  out  in  several  places  to  specificatioa  depth. 

In  order  to  provide  ample  means  for  controlling  the  level  of  the  long  reach  above 
Lock  No.  1,  a  surface  weir  has  been  constructed  in  the  dam,  just  south  of  the  present 
entrance  lock.  This  consists  of  a  series  of  low  overfalls,  which  divide  the  drop  from  the 
surface  of  the  canal  above,  to  that  of  the  harbor,  which,  in  ordinary  circumstances,  is 
about  13  feet.  The  U{»per  breast  wall  is  divided  into  four  compartments  of  about  16  feet 
each,  througii  which  the  water  passes  freely  when  it  rises  above  navigation  height.  At 
the  head  of  the  weir  the  main  road,  which  also  crosses  the  new  entrance  lock,  is  canted 
over  by  a  substantial  bridge.  From  the  west  side  rail  of  this,  the  slash  boards  for  rega- 
latiiig  the  flow  are  opeBated. 

Borings  taken  before  the  work  was  begtm  shewed  soft  material  at  a  depth  of  over  25 
feet,  ami  great  care  was  therefore  necessary  to  secure  a  good  foundation.  This  has  been 
satistactorily  accomplished  by  enclosing  the  who^e  area  of  the  site  with  12"  x  12"  pine 
eheet  piles  from  25  to  30  feet  in  length,  a  row  being  also  driven  at  each  of  the  low  croBS 
walls  iorming  the  steps  of  the  weir.  The  masonry  of  this  structure  is,  throughout,  first- 
class.  It  has  been  entirely  completed  and  in  operation  since  March  of  this  year,  and  has 
already  been  found  of  essential  service  on  several  occasions. 

A  new  and  considerably  enlarged  regulating  weir  is  also  about  being  built  to  replace 
that  cairied  awa}'.  The  site  chosen  for  this  will,  it  is  believed,  afford  a  uniform  founda- 
tion on  hard  material. 

The  contract  for  this  structure  having  be^n  recently  let  to  Messrs.  Usher  &  Battle, 
of  Thorold,  the  work  of  excavation  was  begun  last  month. 

The  construction  and  removal  of  coffer  dams  at  both  ends  of  the  entrance  lock  ;  the 
taking  away  of  what  was  known  as  Andrew's  Dry  Dock,  etc.,  etc.,  has  been  accomplished ; 
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and  bejond  the  trimming  up  of  the  earth  slopes  (which  will  be  done  next  spring)  the  work 
embraced  in  the  contract  for  Section  No.  1  may  be  said  to  be  completed. 

The  distance  from  the  head  of  the  ea.st  pier  to  the  inner  angle  of  the  entrance  is 
2,320  feet;  thence,acros3  the  haibor,  to  the  foot  of  Lock  No.  1  is  2,008  feet ;  in  all  4,328 
feet. 

From  the  latter  poin^  across  the  inner  basin,  to  the  lower  wings  of  Lock  No.  2,  the 
distance  is  2,070  feet  The  west  entmnce  piers  to  Locks  1  and  2  from  the  basin  will  be 
connected  by  a  towing  path  about  I.IOO  feet  in  length;  the  construction  of  which  has 
not,  however,  been  yet  begun. 

Sections  Nos.  2  and  3. 

On  these  sections  there  are  four  lucks,  four  reffulating  weirs,  a  masonry  dam 
and  several  minor  structurc-s.  The  work  also  embraces  the  construction  of  two  entrance 
piers  at  the  lower  end  of  Lock  No.  2,  and  the  removal  of  about  450,000  cubic  yards  of 
earth,  etc.,  etc. 

The  mitre  sills  of  Lock  No.  2  have  been  arranged  for  a  14  feet  navigation  when  the 
snrfacd  of  the  inner  basin  is  at  its  usual  height  of  1 2  feet  over  datum.  The  lift  of  the 
lock  will  be  15  feet,  the  walls  being  32  feet  1  inch  in  height.  This  lock  is  placed  in  a 
high  |K)int  in  the  left  bank  of  what  was  called  May's  Rivine,  being  a  deep  gully 
branching  fi*ora  the  wide  basin  forming  a  part  of  the  present  canal. 

On  getting  down  to  foundation  level,  the  material  composing  the  bottom  of  the  pit 
was  found  to  be  so  variable  tluit  12  inches  of  concrete  was  placed  under  the  cross 
timbers,  the  spaces  between  the  latter,  together  with  the  sheet  piles,  being  also  solidly 
filled  with  concrete.  Upcn  this  the  usual  ifloor  of  3  inch  planking  was  laid,  and  the  side 
walls  carried  up  to  full  height. 

The  water  will  be  set  back  in  the  canal  above  Lock  No.  2  to  a  surface  height  of  27 
feet  over  datum,  and,  although  there  is  a  considerable  curvature  in  the  reach  between 
this  and  Lock  No.  3,  (a  distjinje  of  l,-'^00  feet)  yet  the  shape  of  the  ravine  permitted  of 
the  prism  being  made  1G5  feet  wide  at  bottom,  with  less  than  the  ordinary  outlay  for 
eaithwork.  This  length,  in  fact,  forms  a  basin  generally  217  feet  in  width  at  water 
line,  and  having  a  surface  area  of  about  6  J  acres,  thus  rendering  navigation  easy,  and 
at  the  sauie  time  obviating  the  necessity  of  constructing  any  reservoir  alongside  the 
reach. 

The  east  upper  wing  of  the  lock  is  connected  with  a  regulating  weir,  built  in  the 
right  bank  of  the  ravine,  by  a  stone  dam,  the  central  part  of  which  is  184  feet  long  and 
36  feet  9  inches  in  height.  The  coping  of  this  is  on  the  same  level  as  that  of  the  lock, 
the  exti-a  depth  being  required  to  obtain  a  proper  foundation  in  the  bed  of  the  eld  creek, 
where  there  were  from  10  to  12  feet  of  soft  muck  overlying  a  stratum  of  gi-avel.  Upon 
the  latter  platform  of  concrete,  timber  and  plank  was  piswed,  and  the  wall  built  on  it. 
The  weir  referred  to  is  of  the  usual  dimensions,  and  the  whole  of  the  work,  notwith- 
standing the  connection  of  faeveral  walls  of  considerable  and  unequal  heights,  stands  as 
when  built.  The  lower  entrance  to  Lock  No.  2  is  formed  of  two  diverging  lines  of  pier- 
work,  which  project  into  the  basin,  respectively,  390  feet  and  414  feet,  the  east  side  being 
the  longer.     The  distance  between  the  heads  of  the  piers  is  200  feet  across. 

It  was  at  first  intended  that  these  should  be  formed  of  two  rows  of  ciibwork,  16 
feet  wide,  sunk  as  represented  on  the  plan,  and  filled  with  either  clay  or  stone  ballast. 
Behind  these,  embankments,  25  feet  wide  on  to;>,  were  to  have  been  formed,  the   rear 
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slopes  being  proU^cted  at  water  lino  by  np-rap.  When  the  woik  was  begun,  however^. 
the  bottom  proved  to  be  so  soft  and  irregulai*,  that  the  cvibs,  instead  of  Wing  placed  end- 
to  end,  were  sunk  transvei-sely,  forming  lines  30  feet  wide  on  each  sii^e.  These,  in  many- 
cases,  settled  to  a  depth  of  from  10  to  12  feet  bi-low  bottom  line  of  canal  ;  and  were, 
generally,  so  much  out  of  range  that  great  trouMe  wjus  experienced  in  getting  the  super- 
atrnctu  re  into  tolerably  fair  fchape.  This,  howover.  has  ben  accon»pliphfd.  and  the  tops- 
of  the  piri-M  are  on  a  level  of  about  five  feet  over  the  surfMCO  of  the  inner  basin.  Th& 
ciibs  are  filled  with  clay  below  water  line,  but  the  supers  tincture  is  well  packed  with, 
stone,  having  a  gravel  finish  on  top. 

Close  up  to  the  lock,  on  the  west  side,  the  cribs,  for  a  distjince  of  9 1  feet,  were  on 
snfficiently  solid  bottom  to  permit  oJ'an  extension  of  the  wing  being  constructed  on  them. 
This  is  of  couised  masonry,  the  coping  of  which  slof»ea  downwards  ai:d  outwards  to  the 
general  level  of  the  top  of  the  su|)er8tructure  of  the  piers.  On  the  east  side,  however, 
the  foundation  was  so  soft  that  a  similar  sloi>e  of  ap)>roach  could  only  with  safety  be 
obtained  by  building  up  the  timber  work  to  the  shap;}  of  the  extension  wall  opposite. 
This  has  been  done,  and  the  work  has  stood  very  well. 

A  wide  bank  was  formed  on  the  east  side  of  the  lock,  which  will  give  ample  room 
for  all  ])urposes  connected  with  tho  navigation  ;  and  at  the  east  end  of  the  masonry  dam, 
at  the  head  of  No.  2,  a  trestle  bridge  will  be  constructed  over  the  opening  to  the  regulat- 
ing weir,  so  as  to  make  the  towing  path  continuous  on  both  sides  ol  the  canal. 

On  excavating  the  pit  for  Lock  No.  3,  although  the  material  met  with  was  generally 
very  hard,  it  was  found  that,  at  the  required  depth,  a  lar^e  area  of  the  south  end  of  the 
Bite  WhS  con> posed  of  a  deep  bed  of  quicksand.  To  overcome  ihis  unexpected  diffi  cultj, 
a  system  of  cross  trenching  was  adopted,  leading  into  a  i.'uiin  channel  on  the  west  «ide  of 
the  pit,  connecting  with  a  well  in  which  a  punjp  was  placed,  for  ihrt  purjmse  of  k'^eping^ 
tike  hitherto  saturaUnl  quicksand  surface  as  dry  as  possible.  In  this  wa^?,  a  crust  was- 
formed,  and  on  top  of  it  a  layer  of  concrete  two  feet  in  depth  was  placed  to  receive  the 
foundation  timbei-s  Cjnsi<lorablo  trouble  was  experienced  in  sinking  the  sheet  piie 
trenches,  and  getting  them  well  filled  with  concrete.  This  was  at  length  done,  and  the 
walls  carried  up  to  full  height 

South  of  the  breast  waH,  the  upper  wfngs  of  the  lock  had  to  be  extended  to  form 
the  abutments  for  a  swing  l)ritlge  over  them.  The  material  of  th«  bottom  at  this  place 
was  also  very  soft,  but  by  pbicing  masses  of  concrete  on  each  side,  at  th«  junction  with 
the  side  walls  ot  the  lock  (which  are  about  12  feet  higher  than  those  of  the  wings)  settle^ 
ment  was  avoi«le<l,  and  the  whole  of  tl)«  work  now  stands  without  showing  the  least 
crack  or  opening  in  any  part  of  it  This  lock  is  H  leet  lift,  the  level  above  it  being  41 
feet  ovcr  datum. 

An  extension  wall  of  rubble  masonry,  part  of  which,  next  the  lock,  rests  on  afender- 
cnb,  has  been  built  at  the  lower  east  wing.  On  the  west  side  the  extension  is  connected 
with  a  towing  path  bridge  h:tving  throe  openings,  17*5  f  et  each,  through  which  the  water 
of  the  raceway,  which  leaves  the  canal  above  Lock  No.  5,  is  returned  into  the  reaeh  or 
basin  between  Locks  Nus.  2  and  3. 

The  channel  is  about  3,000  feet  long,  CO  feet  wide  at  bottom,  and  on  it  there  are 
three  regulating  weii-s  corresponding  to  the  lifts  at  J^ocks  Nos.  3,  4  and  5.  In  the- 
reaches  al)Ovo  No.  3  it  communicates  freely  with  the  canal  l»y  towinpj  path  bridges  on  the 
vest  bank  having  two  ()[»eniiv-;s  of  2  >  feet  wide  ea  :h.  The  raceway  is  thus  used  for  |>ass> 
iiig  the  surplus  water,whilst  the  considerable  area  of  water  surface  enables  it  also  to  serve- 
the  puqioses  of  side  reservoirs. 
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0\-er  this  raceway,  and  ncHilj  in  line  witb  the  bridge  at  the  np]>er  wings  of  lock 
Ma  3,  the  same  higliwj<y  from  Port  Dnlhoiisie  ^o  St.  Cutharinnfi  is  carried  by  a  flt.riicture- 
▼ith  a  centi-o  pier  and  two  openings  each  25  feet  wide.  Tliis  is  built  of  well-fjiced 
masonry ;  and  the  road  is  continued  westward  by  an  easy  curve  in  cutting  to  a  junction 
with  the  present, line. 

The  masonry  of  Locks  Nos.  4  and  5  presents  no  special  features  for  remark.  The^ 
lifts  at  each  ai-e  14  feet,  the  levels  being  respDctively  55  and  6l>  feet  above  datura.  The 
roach •fs  are  i>10  and  7G5  leet  in  length. 

Between  3  and  4  the  canal  curves  somewhat  to  the  west ;  and,  nn'dway,  the  reach  is 
mado  150  icet  wide  at  bottom.  From  Lock  No.  4  south  for  over  4  miles  the  line  is  straight. 

From  lock  No.  3  to  lock  No.  5  the  prism  is  almost  entii-ely  in  cutting,  nnd  a  large 
tTnoant  of  eaiih  was  thrown  to  spoil.  This  was  uecessaiy  to  get  up  to  the  level  of  the 
first  plateau,  whioh,  at  the  end  of  section  No.  3,  is  GO  feet  over  datum  of  mean  surface  of 
Lake  Ontario. 

As  the  natural  di-ainage  of  the  country  between  Lock  No.  4  and  the  Queenston  Ivond 
crossing  at  St.  Catharines  fluws  towards  the  north,  this  is  intercepted  by  tho  canal  and 
ba  works.  It  therefore  became  necessary  to  provide  a  large  back  ditch  on  the  west  side, 
by  mears  of  which  the  surface  water  is  conducted  to  a  branch  of  .May's  Ravine,  connecting 
▼ith  the  reach  lietween  Locks  Nos.  2  and  3.  At  the  point  of  outlet  the  bank  is  steep, 
tnd  a  masonry  culvert  has  been  built  consisting  of  several  stejis,  connected  with  an  arch 
Qodm*  the  main  road,  a  little  to  tho  west  of  tho  new  route  described  uear  Lock  No.  3.  In 
this  way  the  drainage,  which  is  often  very  coiisiderable,  is  satisfactorily  disposed  of;  the 
trrangement  having  fully  answered  the  intended  purpose. 

The  earth  excavation  of  both  these  sections  was  for  the  most  part  very  hard.  To 
remove  this  a  powerful  steam  shovel  was  employed,  which  eflecti'd  the  desired  ol  j:ict  both 
expeditiously  and  econoniically,  A  large  pro[)jrtion  of  the  48,0C0  cubic  yards  of  masonry 
embraced  in  these  sections  was  nipidly  laid  up  by  the  use  of  steam  cranes  ;  anl,  in  short, 
it  is  but  just  to  say  that  the  general  arrangements  made  for  carrying  out  their  obligations 
ihewed  clearly  that  tho  contractoi-s  were  men  of  energy  and  exi»erience  ;  whilst  all  orders 
given  (o  them  by  those  in  immediate  caarge  of  the  works  were  both  cheerfully  and" 
promptly  obeyed. 

Section  No.  4. 

The  lino  between  this  section  and  No.  3,  is  0,980  feet  (l-3'2  miles)  from  tho  lower 
end  of  the  entrance  lock  at  Port  Dalhousio.     The  ssction  is  3,150  feet  in  length. 

The  work  consists  of  the  formation  of  th3  canal  for  the  above  distance,  the  cow 
struction  of  one  railway  bridge,  one  road  bridge,  and  the  formation  of  a  new  line  for  the 
Welland  Railway  of  5,1>44  leet  in  length. 

Ibo  road  bridge  is  a  single  track  structure,  built  on  the  plan  generally  adopted. 
Between  tho  pivot  nnd  bridge  seat  ])iers,  which  are  placi'd  at  right  angles  to  the  centre 
line  of  the  canal,  the  openings  aie  47  feet.  On  each  side  of  the  bridge  scat  piers  there 
ire  two  smaller  openings  with  fixed  spans.  The  abutments  on  both  sides  start  from  a 
eolid  foundation,  and  the  rIoihjs  of  the  canal  above  and  below  th^•m  aio  faced  for  a  certain 
distance  with  a  lining  of  mjisonry,  partly  in  cement  and  partly  dry,  to  prevent  wash 
▼here  tho  i>rism.is  of  somewhat  less  area  than  usual. 

In  the  axis  of  the  car.nl  at  a  suitable  distance  above  and  below  tho  pivot  pier,  there 
we  masonry  rests  to  receive  the  bridge  when  swung.     These  are  protected  both  up  and* 
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down  stream  by  tapering  fender  cribs  solidly  filled  with  stone,  at  the  extreme  ends  of 
which  clusters  of  protection  piles  have  been  diiven.  The  spaces  between  the  pivot  and 
rest  piers  are  filled  with  crib  work.  All  three  piers  in  line  of  the  canal  have  arched 
culverts  passing  through  them,  and  the  crib  work  between  has  also  several  sub-aqueoas 
openings  for  the  purpose  of  permitting  the  water  to  flow  freely  from  one  side  of  the  canal 
to  the  other  during  the  passage  of  vessels. 

To  guide  these  safely  through  the  channels  a  line  of  fender  piles  runs  from  the 
bridge  seat  piers  into  the  canal  banks  at  a  suitable  distance  above  and  below  the  masonrj 
of  the  abutments  on  each  side.  These  piles  are  strongly  fastened  by  waling  pieces  of 
oak,  well  bolted  together,  and  are  stiffened  by  struts  reaching  from  the  lino  of  the  face 
back  into  the  solid  earth.  In  some  cases  these  struts  are  supported  by  a  second  row  of 
piles,  driven  midway  of  their  length  to  keep  them  from  sagging.  The  whole  arrangement 
is  intended  to  prevent  tho  ))ossibility  of  interruption  to  vessels  at  the  bridges,  and  to 
guard  against  damage  to  the  percnanent  work. 

The  swinging  part  of  the  bridge  will  be  120  feet  in  length. 

This  road  bridge  will  carry  the  extension  of  Lake  Avenue  in  St.  Catharines  across 
the  new  canal,  to  accomplish  which  it  had  to.be  diverted  for  a  shore  distance  on  each 
side.     Tbfe  curves  and  grades  of  approach  are,  however,  easy. 

Where  the  canal  intersects  the  present  Welland  Railway  on  Section  No.  4  the  rails 
were  nearly  even  with  the  ground  surface,  whilst  the  canal  is  in  about  10  feet  embankment, 
consequently  tho  line  had  to  be  shifted  and  the  grades  re-distributed  so  as  to  secure  the 
best  crossing  without  interfering  with  the  future  navigation.  To  effect  this  it  became 
necessary  to  form  a  new  track,  5,944  feet  in  length,  between  the  points  of  diversion. 
This  leaves  the  present  line  a  short  distance  south  of  the  head  of  the  grade  from  Port 
Dalhousie  and  rejoins  at  the  norlh  end  of  the  curve  leading  out  from  St.  Catharines 
station.  This  diversion  is  principally  in  embankment,  and  its  levels  an^  so  arranged  (hat 
the  carrying  capacity  of  the  railway  will  not  be  lessened  or  its  operations  interfered 
with  more  than  is  unavoidably  necessary.  The  bridge  crosses  the  canal  at  an  angle  of 
about  52  degrees.  The  masonry  of  the  structure  is  completed,  together  with  its  cribs, 
fenders,  piles,  etc.,  all  of  which  are  on  a  plan  similar  to  that  described  for  the  road 
bridge.  The  work  of  this  section  cannot  be  entirely  completed,  however,  until  the  line 
of  the  railway  is  changed  so  as  to  pass  over  the  permanent  bridge.  Under  the  circum- 
stances, it  was  considered  best  to  tako  the  section  off  the  contractor's  hands,  and  it  has, 
therefore,  been  finally  estimated. 

In  addition  to  the  bridges,  there  iiave  been  two  culverts  constructed  over  the  back 
ditch — one  for  the  purpose  of  cariying  the  new  railway,  and  a  smaller  one  to  servo  for 
the  crossing  of  Lake  Avenue. 

The  canal  on  Section  No.  4  is  of  the  usual  dimensions  ;  but  the  earth-work  quan- 
tities exceeded  what  were  anticipated,  on  account  of  a  large  amount  of  sand  or  material 
unfit  for  making  water-tight  embankments  having  been  found  in  the  prism  or  along  th« 
sides,  in  many  places. 

Section  No.  5. 

This  section  is  3,200  feet  long,  and  on  it  two  locks,  (Nos.  6  and  7),  two  regulating 
weirs,  two  towing-path  bridges,  one  railway  bridge  and  a  small  culvert  have  been  built 

The  foundation  of  Locks  Nos.  6  and  7  being  of  soft  clay,  a  foot  of  concrete  was 
placed  under  the  foundation  timbei  s.  The  upper  wings  of  No.  6  were  extended  to  carry 
A  swing  bridge  for  the  crossing  of  Geneva  street,  St.  Catharines.     Both  locks  have  th© 
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usual  retaining  walla  of  rabble  masonry  at  Uie^'r  upper  and  lower  ends,  and  the  latter 
are  partly  built  on  fender  cribs  13  feet  high  and  30  feet  long,  adjoining  the  wings  and 
conforming  in  front  to  the  twisting  batter  of  the  stone  work,  which  changes  from  the 
almost  vertical  face  of  the  lock  masonry  to  the  usual  slopes  of  the  earthwork,  in  a 
distance  of  100  feec     These  cribs  are  carefully  tilled. 

At  the  dividing  line  between  Sections  Nos.  5  and  6  the  surplus  water  will  p{u»  out 
of  the  canal,  on  the  east  side,  through  the  openings  of  a  towing  path  bridge,  into  a  small 
reservoir  of  about  1 J  acres  area.  In  the  north  bank  of  this  a  regulating  weir  has  been 
built,  the  openings  through  which  communicate  with  another  reservoir  of  over  4  acres 
area.  This  is  alongside  of,  and  connected  with,  the  reach  between  Locks  Nos.  6  and  7 
(which  is  1,500  feet  in  length),  and  discharges  by  a  second  weir  into  a  raceway  which  is 
continued  noi*thward  and  terminates  in  the  canal  a  short  distance  below  Lock  No.  6.  The 
reach  below  the  latter  is  4,400  feet  long. 

Over  this  raceway,  and  in  line  with  the  crossing  on  Lock  6,  a  bridge  with  two  open- 
ings has  been  constructed  to  carry  Geneva  Street.  The  superstructure  of  this  is  com- 
pleted, together  with  all  the  work  embraced  in  the  contract  for  Section  No  5. 

The  amount  of  earthwork  was  imcreased,  from  a  similnr  cause  to  that  mentioned  in 
connection  with  Section  No.  4 ;  and  the  same  remark  will  apply  to  Section  No.  6. 

3,676  cubic  yards  of  concrete  were  used  in  the  foundations  of  the  structures  on  this 
section. 

Section  No.  6. 

This  section  is  7,000  feet  long,  and  the  work  consisted  principally  of  ea,rth  excava- 
tion, of  which  over  330,000  cubic  yards  were  taken  out.  A  double  track  road  bridge  in 
line  of  Niagara  Street,  St.  Catharines,  has  been  built,  together  with  its  slope  walls,  cribs, 
tenders,  etc.,  etc.  This  street  is  also  carried  over  the  ditch  in  rcjar  of  the  canal  by  & 
small  bridge ;  the  approaches  on  both  sides  to  these  structures  being  wiile  and  thegmdes 
very  slight.  No  pains  have  been  spared  to  render  this  crossing  unobjectionable  from  any 
reasonable  point  of  view. 

There  being  several  roads  converging  to  this  point,  the  travel  will  probably  bo  con- 
siderable, but  the  bridges  can  doubtless  afford  ample  means  of  passing  it  without  any 
inconv^ence  to  the  public. 

Just  south  of  the  bridge  one  of  the  city  water  mains  is  carried  under  the  canal  at  a 
safe  depth,  and  every  precaution  has  been  taken  to  prevent  accident  at  that  point  when 
the  new  canal  is  filled  and  the  level  of  its  surface  is  raised  about  10  feet  over  the  adjoin- 
ing country.  The  embankment  seats,  on  both  sides,  being  in  many  places  partly  on 
sandy  puddle  walls  were  carried  up  in  the  centre,  starting  from  trenches  dug  into  the  solid 
clay  underneath.     Nearly  15,000  cubic  yards  of  this  material  were  used  on  Section  No  6. 

Two  towing  path  bridges  were  built,  one  at  the  north  and  the  other  at  the  south  end 
of  the  work. 

The  whole  has  been  taken  off  the  contractor's  hands  and  finally  estimated.  This 
section  lies  between  Locks  Nos.  7  and  8,  which  are  7,400  feet  aparL 

Section  No.   7. 

This  is  3,083  feet  long,  and  on  it  there  are  two  locks,  each  12  feet  lift,  built  on  the 
usual  plan.  The  bottoms  of  both  were  concreted,  the  cUy  undei-Iying  the  foundations 
being  soft.  Under  Lock  No.  8,  the  concrete  is  12  inches  thick,  and  under  Lock  No.  9, 
there  are  15  inches. 
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The  length  of  reach  between  these  fitructni'es  id  only  about  700  feet* 

Just  south  of  Lock  No.  0,  there  is  a  towing  path  bridge  in  the  enst  bank  of  thecnnal,. 
which  pusses  the  surplus  water  into  u  reseivoir  4.*Jl  aci-es  in  extent.  From  thence  it- 
flows  through  a  regulating  weir  discharging  into  another  basin,  alongside  the  short  I'each 
between  Nos.  8  and  9,  and  having  a  surface  area  of  7.43  acres. 

In  the  north  bank  of  this  there  is  a  second  weir  discharging  into  a  third  reservoir  or 
Knmll  ex  Unit,  the  short  raceway,  leading  from  which  returns  the  water  to  the  canal, 
through  the  towing  p&th  bridge  describeii  as  having  been  built  at  the  south  end  of 
Section  No.  C. 

A  double  track  swing  bridge  lias  been  constructed  at  the  Queenston  Road  crossing,, 
near  the  St.  Catharines  Cemetery,  together  with  all  the  usual  slope  walls,  cribs,  ienders^ 
etc  'J*he  previous  line  of  the  highway  has  been  changed  so  as  to  afford  an  ea.sy  appi-oacK 
to  tl:o  new  struclui'P,  the  uiason'-y  ot  which  is  first  class.  A  tempoi-ary  bridge  is  at 
present  in  use  at  this  [loint  awaiting  the  erection  of  the  permanent  su^ierstructure. 

The  centi-e  of  this  bridge  is  22,836  feet  (4.32  miles)  from  the  entrance  lock  at  Port 
IDalhousia 

The  section  has  been  finally  estimated. 

SkCTIOXS   NoS.   8   AND   9. 

On  these  sw*tions  there  arc  three  locks,  each  12  feet  lift,  built  in  accordance  with  the 
general  plan.     The  distance  betwesn  Locks  Nos.  D  and  10  is  2,250  feet. 

A  short  distance  south  of  Lock  No.  1 0,  on  the  west  side,  thtyre  is  a  tow  path  bridge 
opening  into  a  small  reservoir  of  about  2 J  acres  in  extent.  From  this  the  water  passes 
the  lock  through  a  legulating  weir,  built  in  its  north  bank,  and  communicating  with  a 
raceway  CO  leet  in  bottom  width,  900  feet  long,  which  leads  into  the  main  canal  below. 

At  the  crossing  of  the  road  from  Thorold  to  Homer,  a  single-track  bridge  of  the 
usual  dimensions  Ijas  been  built  to  accommodate  the  travel.  This  has  been  completed  for 
some  time. 

A  little  to  the  north  of  this,  the  Ten  Mile  Cieek  is  passed  under  the  canal  by  a 
double  8  foot  arched  culvert,  278  feet  in  length,  which  is  found  tx)  affoid  ample  discharge 
for  the  water  of  the  stream  during  the  heavy  freshets  to  which  it  is  liable. 

All  the  locks  from  No.  4  to  No.  1 1  are  on  the  same  straight  line.  In  the  reach 
between  Nos.  1 1  tmd  12  (689  feet)  the  line  deflects  to  the  west  about  twenty  degrees,  and 
is  then  continued  in  a  direct  course  for  4,500  feet.  On  this  length  Locks  Nos.  12  to  IG 
are  situated. 

At  No.  11,  the  rapid  ascent  of  tho  "  mountain  "  is  begun,  and  from  this  point  south 
to  No.  24  the  locks  aro  placed  as  close  together  as  practioabh*.  There  is,  however,  in  all 
cases  a  sullicient  di.stance  between  them  to  iK-rmit  of  the  largest  vessels  which  can  navigate 
the  new  canal  passing  each  other  with  ease. 

The  surplus  water  which  is  conducted  out  of  the  canal  near  the  head  of  Lock  No.  22, 
flows  through  a  series  of  extensive  hide  ponds  formed  on  the  west  or  north-west  side  of  the 
main  channel,  and  only  reenters  the  latter  a  sliort  distance  below  No.  11.  In  each  of 
the  banks  separating  these  luusins  there  is  a  regulating  weir  ;  and  m  the  left  bank  of  the 
canal  tliere  is  a  towing  p*Uh  o|>ening,  in  every  reach,  which  permits  of  fiee  commuuica-i 
tion  between  the  reservoirs  and  the  canal. 
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The  works  of  Sections  Nob.  8  and  9  were  salisfactortly  completed  and  fioallj 
•estiiBated. 

Section  No.  10. 

Lock  No.  13,  which  has  12  feet  lift,  carries  the  line  between  the  9th  and  10th 
ooncefnious  of  Grantham  Townsliip  across  itn  lower  wings,  which  have  heen  extended  for 
that  purpose.  On  the  east  side  the  approach  to  this  is  380  feet  long,  the  gi*2ide  Ix^ng  1 
iQ-2i>.  On  the  west  side  the  road  is  carried  on  a  heavy  emUankiuent,  which  divi.les  iha 
upper  from  the  lower  portion  of  the  reservoir  alongside  the  reach  between  Locks  Nos.  13 
and  13.  To  the  west  of  this  basin,  which  has  an  aggregate  area  of  t)  acres,  the  new  rotid 
descends  to  the  level  of  the  old  highway,  cix>8sinf;a  small  tributary  of  the  Ten  Mile  Creek 
by  a  culvert  about  750  feet  from  the  centre  of  the  bridge  over  Lock  No.  13. 

In  the  lower  bank  of  the  reservoir  there  is,  as  usual,  a  regulating  weir  communicating 
with  that  to  the  north.  The  latter  has  an  area  of  over  G^  ncres,  and  serves  the  reach 
between  11  and  12.  The  pond  discharging  into  the  level  north  of  11  is  about  4^  acrei 
in  extent 

la  the  foundations  of  Lock  No.  13,  the  spaces  between  the  timbers  acd  the  sheet  pile 
trenches  were  filled  with  concrete  ;  but  at  Lock  No.  4,  the  bottom  was  of  sjfb  clay,  and 
15  inches  in  depth  of  concrete  was  placed  under  the  cross  timbei-s. 

Lock  Na  14  has  a  lift  of  12  feet^  and  is  built  on  the  general  plan. 

Beside  the  two  locks,  two  weirs  and  two  towin*;  path  bridges  of  this  section,  thero 
baa  been  consiructed  a  bridge  with  two  openings  in  the  dividing  eniliankment  previously 
refeiTetl  to,  over  which  the  concession  road  is  carried.  The  permanent  su|)crstruoture 
has  been  placed  on  this.  * 

9 

The  work  on  Section  Na  10  has  been  completed  and  finally  estimated; 

Section  No.  11. 

On  this  sectiop  there  are  two  locks  :  Nos.  15  and  16,  each  14  feet  lift,  built  on  the 
-general  jdan. 

The  side  basin  for  the  reach  15 — 16  is  7*6  acres  in  extent.  The  surplus  water  passes 
through  areguluting  weir  into  the  adjacent  pond,  which  serves  14 — 15  and  has  an  area  of 
8.0  acres. 

At  the  soutu  end  of  this  section  the  canal  is  in  heavy  embankment^  and  advantage 
was  taken  of  thi.s,  together  with  the  facilities  for  drainage  into  an  adjacent  creek,  to  con- 
struct a  masonry  tunnel  under  the  canal  to  pass  the  road  fi*om  Thorold  to  St.  Davids. 
This  structure  is  330  feet  long,  !  4  feet  wide,  and  1 4  feet  from  the  top  of  the  paving  to  the 
soffit  of  the  arch.  The  approach'.^8  to  it  from  each  side  are  wide  and  on  a  gentle  grade, 
and  the  arrangements  generally  in  connection  with  the  crossing  havo  been  found  to 
answer  fully  the  purposes  intended. 

The  road  is  continued  westward  from  the  tunnel,  and  at  a  distance  of  600  feet  from 
the  latter  it  is  curried  across  the  raceway  which  leads  out  of  the  basin,  serving  the  reach 
between  Nos.  16  and  17  into  that  ulongside  of  15 — 16.  The  bridge  at  this  place  is  a  bii1>- 
stontial  structure,  and  the  grades  easy. 

Just  south  of  this,  and  clo5ie  to  the  railway  bank,  a  regulating  iveir  has  been  built 
across  the  raceway,  the  witer  above  which  will  stand  at  a  level  of  :i09  foot  over  datum. 
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TheworksconnectedwithSectionNo.il  have  been  satisfactorily  completed,  and 
finally  estimated. 

Section  No.  12. 

This  section  embraces  a  large  amount  of  work  in  connection  with  the  canal  and  the 
new  line  for  the  Great  Western  Railway. 

There  are  two  locks  (Nos.  17  and  18)  each  14  feet  lift,  two  regulating  weirs,  and 
two  towing  path  bridges,  etc. 

The  bottom  of  No.  17  was  found  to  be  soft  clay,  and  2  feet  in  depth  ol  concrete  was 
placed  under  the  side  walls,  1  foot  being  laid  under  the  cross  timbers  in  the  central  part. 
With  this  exception,  the  lock  was  built,  as  far  as  completed,  on  the  usual  plan. 

Lock  No.  18  is  of  the  ordinary  dimensions.  The  length  cf  reach  between  17 — 18  ia 
754  feet. 

The  reservoir  which  serves  the  reach  between  16 — 17  has  an  area  of  8*5  acres  ;  that 
for  17 — 18  is  77  acres  in  extent. 

Between  Locks  17  and  18  the  canal  again  bends  to  the  west,  and  the  central  part  of* 
the  reach  is  130  feet  wide  at  bottom. 

The  section  is  2,115  feet  in  length. 

The  works  connected  with  the  railway  diversion  are  now  completed  as  far  as 
po&sible  until  the  tiuck  is  changed. 

The  canal  line  intersects  that  of  the  Great  Western  Kailway  at  34,218  feet  (6*48 
miles)  from  the  entrance  lock  at  Port  Dalhoueie,  and  where  there  is  a  long  curve  of 
5,730  feet  radius  on  a  grade  of  38 -54  feet  per  mile.  The  road  is  also  in  heavy  embank- 
ment at  this  place,  and  generally  the  objections  to  crossing  by  means  of  a  biidge  oveVvthe 
lower  wings  of  Lock  No.  17  as  originally  contemplated  were  considered  to  be  so  serious 
that  the  company's  proposal  to  pass  the  railway  under  th«  canal  was  assented  to  as  repre- 
sented on  a  pljin  submitted  by  their  Chief  Engineer. 

Both  the  linear  arrangement  and  grades  shewn  upon  this  have  been  strictly  adhered 
to  throughout. 

The  new  line  leaves  the  present  track  2,310  feet  to  tlie  east  of  the  intersection  above 
referred  to.  At  this  point  a  curve  of  2,865  feet  radius  begins,  bearing  to  the  south-west 
for  a  distance  of  1,682  feet,  and  with  the  grade  shewn  of  42  feet  to  the  mile.  There  is 
then  a  tangent  1,072  feet  long,  on  the  same  incline  ;  and  from  the  south  end  of  this,  a 
cui-ye  1,443  feet  radius  sweeps  round  to  the  west,  on  wliich  the  tunnel  is  situated.  The 
curve  is  2,512  feet  in  length  and  from  its  west  end  the  line  is  straight  for  445  feet  It 
then  joins  the  present  track  by  a  curve  1,770  feet  in  length,  the  radius  of  which  is  2,865 
feet,  the  grade  of  the  new  line  westward  of  the  tunnel  being  21  feet  to  the  mile.  Thus 
the  total  length  of  the  diversion  is  7,481  feet,  whilst  the  distance  between  the  same  points, 
measured  along  the  present  track,  is  6,175  feet. 

The  new  railway  is  generally  in  heavy  cutting ;  the  depth  at  the  central  part  being 
about  35  feet.  Towards  the  Ten  Mile  Creek  this  runs  out,  and  at  the  crossing  of  the  valley 
there  is  a  high  embankment  which  had  to  be  widened  considerably,,  involving  an  addition 
to  the  arched  culvert  of  50  feet. 
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The  road  bed  is  raade  24  feet  wide  at  formation,  with  side  slopes  of  IJ  to  1^ 
carefull}'  sodded  and  thoroughly  drained.  The  toe  on  boih  sides  of  the  track  is  supported 
by  low  retaining  walls,  connected  with  pitched  drains,  of  suitable  dimensions  to  carry  oflf 
the  surface  water;  the  whole  being  laid  in  hydi-aulic  cement  mortnr.  The  tunnel,  which 
runs  under  the  canal  and  side  reservoir,  near  Lock  No.  18,  has  665  feet  in  length  of  arch, 
which  wi^h  the  wings  gives  a  total  length  of  713  feet.  It  is  16  feet  wide  at  rail  surface, 
and  the  soffit  of  the  arch  in  the  centre  is  18  feet  over  that  level. 

Channels  of  pitched  stone  and  concrete  have  been  formed  throughout  on  both  sides, 
prepared  also  with  a  view  to  receive  the  longitudinal  timbei-s  on  which  the  track  will  be 
canned. 

The  masonry  of  the  tunnel  is  throughout  6rst-class,  as  called  for  by  your  specification. 

Near  the  east  end  of  the  new  line  the  railway  crosses  a  small  stream,  and  at  this  point 
an  arched  culvert  of  six  feet  span  has  been  built.  This  also  receivvjs  the  water  of  the  back 
ditch,  which  runs  alons;  the  foot  of  the  mountain  on  the  east  side  of  the  canal.  The  quan- 
tity passing  through  this  during  heavy  rains  is  very  considerable,  and  some  provision  should 
«oon  be  made  to  convey  the  whole  discharge  at  the  culvert  under  the  present  railway  where 
there  are  no  adequate  means  of  doing  so  at  preseut 

At  the  eastern  point  of  diversion  the  level  of  the  new  rail  will  be  7*85  feet  lower  than 
that  of  the  existing  track.  If  the  gmde  of  42  feet  per  mile,  shewn  on  th«  plan  referred  to, 
is  contiuued  eastwards,  to  an  intersection  with  present  gmdes,  it  will  involve  the  lower- 
ing of  the  main  line  for  a  distance  of  4,366  feet.  Part  of  the  excavation  necessary  to 
accomplish  this  will  be  in  rock. 

Until  this  is  done,  the  works  embraced  in  the  contract  for  Section  No.  12  cannot  be 
fally  completed. 

The  dressing  of  the  earth  slopes  of  the  canal,  reservoir,  banks,  etc.,  has  been  post- 
poned till  next  season. 

The  excavation  for  the  railway  diversion  was  generally  stiff  clay,  a  large  portion  of 
which  was  thrown  to  spoil  at  the  last  end  of  the  new  line.  As,  however,  tho  whole  of  the 
material  was  specified  to  be  taken  into  the  valley  of  the  Ten  Mile  Creek,  only  the 
measurement  of  the  cutting  is  estimated,  no  |>orrowing  from  pits  being  paid  for. 

Where  the  road  from  Thorold  to  St.  Davids  crosses  the  now  line  a  substantial  over- 
bridge  has  been  built. 

On  this  section  there  are  over  42,000  cubic  yards  of  masonry. 

The  work  has  been  carried  on  in  a  satisfactory  manner. 

Section  No.  13. 

On  this,  there  are  two  14-feet  lift  locks  (No.  19  and  20)  two  regulating  weirs  and  two 
towing-path  bridges.  Two  side  ponds  have  been  formed  in  connection  with  the  reaches 
between  Locks  Nos.  18  and  19  and  19  and  20.  The  former  has  an  area  of  about  5,  and  th^ 
ktter  5. 1  acres. 

The  works  are  completed  and  finally  estimated. 

^      The  length  of  the  section  is  2,000  feet. 
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Sections  Nob.  14,  15  and  16. 

The  extensive  woi-ks  embraced  in  these  sections,  altliough  let  separaitely,  were  all 
•carried  on  by  the  late  John  Bi'own  up  to  the  time  of  his  death  in  June,  1(S7G.  SInot 
that  period  the  ^neral  superintendrnce  of  the  completion  of  the  conti-acts  devolved  upon 
Mr.  U,  B.  McPherson,  who  has  performed  the  duty  in  quite  a  satisfactory  manner. 

The  aggi-e^ato  length  of  Nos.  ti,  15  and  16  is  7,575  feot,  and  in  this  distance  the 
greatest  obstacles  encountered  in  the  location  and  construction  of  the  new  part  of  tJi3 
canal  have,  it  is  believed,  been  successfully  dealt  with. 

In  endeavoring  to  estiiblish  a  profile  of  nearly  uniform  ascent  along  the  face  of  the 
mountain,  in  such  r  position  that  a  chain  of  sinscle  locks  could  be  built  at  the  required 
-dist'ince  af )at  t,  tho  ravine  behind  Thorold  offered  obvious  advantages  for  attaining  the 
summit  level. 

Tho  difficulties,  decreased  by  this  natural  excavation,  wert,  however,  by  do  means 
removed,  and  a  very  careful  investigation  of  the  vicinity  ha.l  to  bo  made  to  secure  the 
most  lavcrable  site  for  the  new  work.  On  Sections  14  and  15  thei*e  are  four  locks.  >ta 
21  has  14  feet  lift,  and  is  built  on  the  ^neral  plan.  It  was  the  first  completed  on  the 
canal;  tho  walls  being  coped  in  May,  187C. 

On  excavating  the  pit  for  Lock  No.  22,  the  soi?th  end,  as  located,  reached  into  tlie 
shale  underlying  the  limestones  f  rming  the  edge  of  the  escarpment.  Part  of  the  bottom 
being  in  clay  and  fwi-t  in  soft  rock,  the  latter  was  removed  for  a  depth  of  6  inches  and 
the  former  15  inches  below  the  underside  of  foundation  timl»ers.  These  spaces  were 
then  levelled  up  with  concrete  ;  the  sheet  pile  trenchtrs  and  ftart  of  the  rear  of  the  side 
and  breast  walls  next  the  i-ock;  being  also  filled  with  that  material. 

fS?  ITie  distance  between  Locks  Nos.  21  and  22  is  640  feet ;  and  on  both  sides  of  the 
canal  thei-o  are  re8ei-voi»*s  communicating  with  the  reach  through  towing-path  bridges  of 
the  usual  dimensions.  The  area  of  the  pond  on  the  we';t  side  is  2*75  acres,  and  that  on 
the  east  side,  2^  acres.  Into  the  latter,  a  portion  of  the  surplus  water  fi-oui  above  will 
be  discharged,  by  a  raceway  30  feet  wide,  which  is  [mrtly  cut  through  the  rock,  iu  rear 
of  Lock  No.  22. 

A  cross  this  there  are  two  breast  walls,  dividing  the  fall  from  the  surface  of  the 
reach  above  No.  22  to  that  below,  the  upper  breast  being  provided  with  stop-logn  to 
re8;ulate  the  iflow.  'Jhis  arrangement  will  tend  to  avoid  tho  dilKculty  which  might  other- 
wise be  cxpeiienced  from  cross  currents  in  the  canal  at  this  important  point 

From  Lock  No.  22  to  the  south  end  of  the  rock  cut  on  section  No.  16,  a  distance  of 
5,606  leet,  the  sides  of  the  channel  are  formed  either  of  masonry  walls  or  of  rock,  the 
bottom  width  being  geneially  110  feet.  In  the  reach  l)etween  22  and  23,  however,  th* 
line  curves  42 J  degrees  to  the  south  on  entering  the  Thorold  ravine;  and  hero,  midway, 
tho  width  is  increased  to  150  feet,  the  length  being  7 15  feet. 

In  passing  through  the  ravine,  the  Welland  Railway  had  to  be  shifted  120  feet  to 
the  west,  in  order  that  the  canal  might  occupy  the  ceiitnil  or  deepest  part  of  the  valley. 
A  new  road  bed  was,  therefore,  foi  nied  for  the  Hue,  involving,  in  some  iilaccs,  from  3U  to 
40  feet  of  cutting,  a  part  of  the  lower  portion  o*  which  was  in  rock,  consisting  of  layers 
of  limestone  cement  and  shale,  forming  part  of  the  upper  strata  of  the  Niagara  formation. 
Th»*  level  of  the  front  edge  of  this,  where  lii-st  met  with,  is  o0'2  feet  above  datum  ;  whilst 
the  height  of  the  clay  sides  of  the  ravine  is  here  about  340  feet  over  the  same  plane.  A$ 
the  stream  has  doubtless  worn  its  way  to  the  rock  at  the  noi-th  end  of  the  gully,  theatt 
.figures  will  serve  to  show  the  depth  of  erosion. 
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Between  Locks  22  and  23,  the  prism  was  partly  cut  through  a  stratum  of  limestone, 
about  5  feet  in  thickness,  which  yield?  what  is  widely  known  as  "  Thorold  Hydraulic 
Cement.'*  This,  when  properly  manufactured,  is  of  excellent  quality,  and  was  almost 
exclusively  used  in  building  such  ol  the  walls  as  were  designed  to  be  water-tight,  as  well 
as  in  the  preparation  of  concrete  for  the  foundations  of  the  locks  and  other  structures. 

For  the  whole  distance  from  the  head  of  Lock  No.  22  to  the  lower  wings  of  No.  24, 
the  west  side  of  the  canal  is  lined  with  heavy  retaining  walls  of  rubble  masonry,  laid  in 
cement  moi-tar,  and  varying  from  1 8  to  32  feet  in  height.  On  the  opposite  side,  the  walls 
are  of  dry  rubble,  and  divide  the  channel  from  the  raceway  to  the  east  of  it. 

This  raceway  leaves  the  canal,  just  above  the  head  of  Lock  No.  24,  by  a  short  curve 
and  towing  path  bridge  with  three  openings  each  19  feet  wide.  Its  centre  line  is  parallel 
to  that  of  the  canal,  and  100  feet  east  of  the  latter.  This  is  continued  northwards,  until 
it  discharges  over  the  breast  walls  and  through  the  rock  cut  previously  described,  iuto 
the  reservoir  on  the  east  side  of  the  reach  between  Locks  Nos.  21  and  22. 

The  raceway  is  separated  from  the  canal  for  the  greater  part  of  its  length  either  by 
'the  locks  or  a  heavy  rubble  wall  connecting  them,  10  feet  wide  on  top,  so  that  a  contin- 
uous towing  path  can  be  formed  on  that  side,  if  required.  Through  this  there  are  six 
openings,  19  feet  wide,  in  each  of  the  two  reaches  (22 — 23  and  23 — 24)  through  which  the 
water  can  pass  into  or  out  of  the  canal.  Thus,  although  there  is  no  side  pond  attached 
to  the  reach  23 — 24,  it  is  evident  that  the  additional  surface  area  afforded  by  the  raceway 
alongside  will  serve  a  similar  purpose  and  assist  materially  in  the  efficient  working  of 
the  canal. 

Two  regulatin<;  weirs  have  been  built  across  the  raceway  ;  one  at  Lock  No.  24  and 
another  opposite  Lock  No.  23.  From  the  point  where  the  side  channel  leaves  the  canal 
to  the  upper  weir,  its  east  side  is  lined  by  a  heavy  retaining  wall  of  dry  masonry.  That 
opposite  is  stopped  at  the  abutment  of  a  bridge  which  will  carry  what  ia  known  as 
Hoovei^s  Road  over  the  raceway.  Thence  to  the  upper  weir  the  slope  of  the  bank  in 
rear  of  Lock  No.  24  forms  the  west  side,  and  is  protected  from  top  to  bottom  by  a 
ooYering  of  pitched  stone  laid  dry. 

Northward  of  this  weir  there  is  the  heavy  dividing  wall  previously  mentioned,  and 
on  the  east  side  of  the  raceway  the  foot  of  the  slope  of  the  deep  cutting  is  supported  by  a 
riprap  wall,  the  front  stones  of  which  are  laid  by  hand.  This  extends  the  wholo  distance 
between  the  weirs  at  24-23,  the  bank  in  rear  of  the  latter  lock  being  covered  with  pitch- 
ing, as  desciibed  for  No.  24. 

As  before  stated,  from  tl  e  entrance  to  the  ravine  the  strata  dip  towards  the  south, 
80  that  at  the  north  the  foundations  are  generally  in  rock,  whilst  towards  Lock  No.  24 
this  di3a|ip3ars  in  many  plac3s,  and  the  structures  are  built  on  clay. 

Thus  on  excavating  the  pit  for  Lock  No.  23  the  lower  end  was  in  rock,  which,  how- 
ever, fell  away  so  that  the  upper  portion,  for  a  considerable  area,  had  to  be  covered  with 
concrc^te  t^  an  averaj/e  depth  of  about  two  feet,  to  bring  it  up  to  the  proper  level  to 
receive  the  foundation  timbers.  A  large  amount  of  concrete  was  also  used  in  rear  of 
walls  when  in  rock  excavation. 

To  the  north  of  this  Lock  (No.  23)  the  bottom  of  the  reach  was  found  to  be  much 

fissured,   and  had,  for  a  large    extent,  to  be  covered    with  a  layer  of  concrete  so   as  to 

•    prevent  the  esca[)e  of  water.     Just  here  the  old  falls  of  the  Ten  Mile  Creek  were  situated, 

the   stream  beinsr  discharged   over  some  ledges   of  rock.     The  gully  was  filled  up  with 

reluse  from  the  aHjoining  tjuarries,  and  some  difficulty  was  met  with  in  obtaining  a  solid 
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foundation  for  the  west  retaining  wall  below  the  lock,  which  was  partly  built  on  concrete 
and  timbers.  It  maj  here  be  stated  that  the  reach  between  Locks  Nos.  22  and  23  has 
on  its  west  side  a  small  reservoir  of  2-2  acres  in  extent,  with  which  it  commanicates 
through  a  towing-path  bridge  a  short  distance  north  of  the  head  of  Lock  No.  22.  Tkia 
basin  is  at  the  top  of  the  seiies  which  reaches  continuously  down  to  Lock  No.  11 ,  as  pre- 
viously mentioned. 

The  side  walls  of  Locks  Nos.  21  and  22  are  each  29  feet  1  inch  in  height,  but  those 
of  Lock  No.  24  are  31  feet  high,  this  structure  being  adapted  to  a  14  foot  navigation  in 
the  reach  between  this  and  No.  25,  a  distance  of  5,812  feet. 

The  surface  of  the  rock  met  with  in  the  foundations  of  this  lock  (No.  24)  was  so 
irregular  that,  in  some  parts,  fully  three  feet  in  depth  of  concrete  had  to  be  placed  under 
the  cross  timbers,  the  average  thickness  oi  that  material  being  about  18  inches. 

The  upper  wings  are  extended  to  receive  the  swing  bridge  for  Hoover's  Eoad,  which 
will  be  carried  over  the  raceway  to  the  east  as  previously  stated ;  and,  in  the  same 
straight  line  (which  is  at  right  angles  to  the  canal  centre),  crosses  by  a  bridge  of  three 
spans  the  Welland  Railway,  which  nins  on  the  west  side. 

The  reach  between  Locks  Nos.  23  and  24  being  also  of  fissured  i-ock,  it  was  covered 
throughout  with  a  layer  of  good  puddle  18  inches  in  depth.  It  is  now  perfectly  water- 
tight. 

Tne  rear  of  the  cement  walls  and  of  the  lock  walls  on  the  west  side  of  the  canal  is 
backed  up  throughout  the  whole  length  of  the  ravine  by  an  embankment,  the  rear  slope 
of  which  is  1^  to  1.  This  has  been  carefully  sodded.  Between  the  foot  of  the  slope  and 
the  Welland  Railway  track,  a  channel  to  carry  off  the  waters  of  the  Ten  Mile  Creek  baa 
been  constructed ;  608  feet  south  of  Lock  No.  24  this  stream  is  passed  under  the  canal  by 
a  syphon  culvert  with  two  arched  openings  6  feet  span.  The  floor  of  this  is  8  J  feet  below 
can^  bottom — the  well  at  the  lower  side  being  6  feet  in  depth.  The  water  rises  over 
the  lower  breast,  during  heavy  freshets,  to  a  height  of  over  3  J  feet.  The  general  width  of 
the  conduit  is  about  10  feet,  and  its  depth  4^  feet.  The  side  walls  are  of  masonry,  and 
where  on  clay,  the  bottom  is  formed  of  an  invert  of  heavy  pitching  one  foot  in  depth, 
well  bedded  in  6  inches  of  gravel,  and  having  cut-ofls  of  stone  set  on  edge.  Towards  the 
north  end  the  bottom  is  of  solid  jx)ck,  which  was  taken  out  with  much  trouble  and 
expense.  This  channel,  from  the  culvert  to  its  northern  termination,  is  2,300  feet  in 
length,  and  is  carried,  by  a  culvert,  under  the  railway,  when  the  water  is  returned  to  the 
old  bed  of  the  stream. 

The  conduit  has  the  same  grade  as  the  track,  namely,  83  feet  per  mile,  and  its  west 
wall  forms  one  side  of  the  new  line. 

This  is  22  feet  wide  at  sub-grade,  and  an  excellent  road  bed  was  formed  to  receive 
the  permanent  way,  which  was  taken  from  its  previous  position  and  relaid  by  the  com- 
pany under  agreement  with  the  Department. 

It  is  stated  that  since  the  various  improvements  made  in  the  line  of  this  i-ailway, 
during  the  progress  of  tlie  canal  works,  heavier  loads  than  formerly  can  be  carried  up  the 
steep  grade  in  rear  of  Thorold. 

At  the  widest  pai*t  the  distance  between  the  tops  of  the  slopes  on  each  side  of  the 
ravine  is  360  feet.     These  slopes  are  all  carefully  sodded  and  thoroughly  drained. 
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From  Lock  No.  24  sonth wards  for  a  distance  of  about  1,350  feet,  the  excavation  is  in 
clay,  j>art  cutfciDg  and  part  embankment.  Its  sides  are  here  lined  throughout  with  heavy 
retaining  walls  of  dry  masonry,  and,  as  before  stated,  the  bottom  width  is  1 10  feet. 

A  series  of  layers  of  limestone  rock  is  then  again  encountered,  presenting  a  steep 
face ;  the  top  edges  of  which  is  a  little  over  towing  path  level,  or  325.5  feet  above  datum,  at 
the  highest  point.  This,  however,  slopes  quickly  to  the  south,  so  that  at  about  1,400 
feet  from  where  it  is  first  met  with  the  rock  surface  line  intersects  that  of  the  bottom  of 
the  canal.  • 

Where  the  former  falls  below  the  level  of  325  feet,  the  difference  is  made  up  by  the 
construction  of  retaining  walls  on  each  side.  These  increase  in  height  and  width  until  at 
the  upper  end  of  the  rock  cut  they  are  of  the  full  dimensions.  At  this  point  the  hitherto 
slightly  battered  face  of  the  masonry  is  twisted  to  the  usual  slope  of  2  to  1 ,  and  terminates 
in  a  line  of  pitching. 

From  this  to  the  end  of  the  section  the  canal  curves  considerably  to  the  west,  and  its 
bottom  width  is  made  175  feet. 

The  work  of  these  three  sections  is  completed,  and  the  final  estimate  for  No.  14  is  in 
course  of  preparation. 

The  stone  road  from  Thorold  to  Clifton  will  be  cut  off  by  the  works  on  Section  No. 
16,  and  a  new  route  in  lieu  of  this  has  therefore  been  constructed.  It  branches  off  from 
the  old  track  about  660  feet  east  of  the  canal,  and  runs  north  along  the  boundary  of  the 
Government  property  to  the  line  of  Hoover's  Koad,  when  it  turns  to  the  west  and  n;iis 
aloDgside  of  (but  separated  from)  the  latter  to  the  bridges  crossing  the  upper  end  of  Lock 
No.  24. 

The  new  line  has  easy  grades  ;  the  road  bed  is  30  feet  wide,  the  central  part  being 
macadamized  to  a  depth  of  9  inches,  for  a  breadth  of  IG  feet.  Its  total  length  is  1,742 
feet,  and  it  is  carried  over  the  Ten  Mile  Ci-eek  by  a  substantial  double-track  bridge,  rest- 
ing on  abutments  of  a  good  class  of  masonry. 

A  new  road  has  also  been  made  along  the  top  of  the  slope,  on  the  east  side  of  tlie 
canal,  from  the  bridges  at  Lock  No.  24  to  the  rear  of  Hoover's  farm,  where  it  turns  east 
and  is  continued  until  it  joins  the  north  and  south  road  leading  to  the  Thorold  Cemetery  ; 
a  portion  of  the  latter  being  improved  up  to  the  entrance  gate.  The  new  road  is  cwi- 
structed  on  land  purchased  for  the  purpose,  and  is  well  fenced.  Its  total  length  is  3,200 
feet,  and  it  will  doubtless  fully  answer  the  purposes  intended. 

The  approximate  quantities  of  the  principal  items  of  work  on  Nos.  14,  15  and  16 
are  as  follows  : — 

Eai-th,  cubic  yards 795,016 

Timber,  feet , 88,384 

Plank,  feet,  B.M.    , . , , 577,145 

Puddle,  cubic  yards. 22,958 

Concrete,       " 8,456 

Masonry,       "          79,279 

Bock,            "           146,424 

It  haying  been  determined  to  continue  the  new  canal  by  an  independent  route  to 
Allanburgh,  tendera  were  received  for  that  purpose,  and  the  contracts  for  Ssctions  Noa» 
17, 18,  19  and  20  signed  in  September,  1877,  as  previously  stated. 
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Sections  Nos.  17  and  18. 

The  length  of  canal  embi*aced  in  the  work  of  these  sections  is  7,581  feet.  On  this 
there  in  one  lift  lock  (No.  ^5),  one  guard  lock,  a  regulating  weir,  one  railway  bridge,  on* 
road  bridge,  t^^x)  arched  culverts,  retaining  walls,  etc. 

The  masonry  of  the  piei-s,  abutments,  etc.,  of  the  bridge  to  carry  the  Welland  Rail- 
way over  the  canal  at  Marlatt's  or  Shriner's  Pond,  is  completed  and  ready  for  the  super- 
structui-e.  Rook  having  been  found  at  2^  feet  below  canal  bottom,  this  structure  is 
founded  entirely  on  it,  the  timber  platforms  having  been  dispensed  with.  The  crib  work, 
fendei-8,  etc.,  are  still  in  progivss. 

100  feet  to  the  west  of  the  centre  line  of  this  bridge,  the  railway  is  temporarily 
carried  over  a  diversion  consisting  partly  of  embankment<t  and  partly  of  a  strong  trestle 
work,  about  600  feet  in  lengt.h,  which  will  bo  iised  until  the  track  shall  have  resumed  its 
original  line  over"  the  new  structure. 

A  short  distance  north  of  Lock  No.  25,  a  single  arched  syphon  culvert,  10  feet  wide 
in  the  ojHjning,  has  been  built  to  pass  the  waters  of  Shiiner's  Creek  under  the  new  canal 
The  surface  of  the  pond,  through  which  the  enlarged  line  is  independently  carried,  is 
about  four  feet  lower  than  tho  level  above  Lock  No.  24,  or  319  feet  above  datum.  The 
soffit  of  the  aiTh  of  the  culvert  is  303  feet  over  the  same  plane,  so  that  the  pressure  od 
its  surfHce  ib  that  due  ^o  a  head  of  16  feet.  The  culvert  has  been  arranged  to  meet  the 
maximum  pressure,  whict.  nwurs  when  tho  new  canal  is  empty  and  the  pond  outside  at 
its  highest  level  during  fi-esiiets.  Timbers  have  been  laid  5  feet  apart  over  the  back  of 
the  arch,  where  it  passes  under  the  central  portion  of  the  prism,  and  under  these  longitu- 
dinals have  been  placed,  through  which  heavy  bolts,  alternately  of  copper  and  iron,  run 
down  through  the  masonry  of  the  bench  walls,  and  are  secui*ely  fixed  in  the  foundation 
platform  underneath.  The  plan  has  succeeded  fully,  having  undergone  the  severest  test 
to  which  it  will  be  probably  subjected,  both  as  to  its  ca))acity  to  (lass  the  water  of  the 
creek  during  fi-eshets  and  resistance  to  the  burating  pressure  due  to  the  maximum  head. 

The  foundations  of  this  structure  were  carefully  concreted ;  the  top  of  the  arch 
covered  over  with  that  material  to  the  depth  specified,  and  every  precaution  taken  to 
ensure  its  stability* 

Lock  No.  25  is  the  last  of  the  series,  and  is  arranged  to  suit  either  the  level  of  Lake 
Erie  or  that  of  the  Grand  River,  which  is  from  8  to  9  feet  higher.  The  surface  of  the 
reach  to  the  north  of  this  lock  being,  as  before  stated,  323  feet  above  datum,  it  follows 
that  if  at  any  time  Lake  Erie  should  drop  to  its  assumed  lowest  plane  of  325,  the  lift 
here  would  only  be  two  feet  The  foundation  pit  being  on  soft  clay,  12  inches  of  concrete 
was  ]ilaced  under  the  cross  timbers.  The  lower  wings  are  extended  to  carry  a  bndge  for 
the  raid  from  Thorold  to  Allanburgh.  The  lock  and  its  wings,  extensions,  fender  cribs, 
etc.,  etc.,  are  entirely  completed.  850  feet  south  ot  this,  a  guard  lock  has  been  built 
The  rubble  extensions  of  the  wings  will  not,  however,  be  completed  until  next  season. 

In  the  left  bank  of  the  canal,  a  short  distance  south  of  the  guard  lock,  there  is  a 
towing  path  bridge  with  thi-ee  openings  of  24  feet  each,  across  the  head  of  the  raceway 
which  leads  the  sui-plus  water  past  on  the  west  side  and  discharges  into  the  canal  below 
Lock  No.  25.  This  olKinnel  is  1,G60  feet  long,  and  has  a  bottom  width  of  75  feet  Across 
it,  and  opposite  to  the  line  of  the  bridge  over  the  wings  of  tho  lock  above  mentioned,  a 
large  regulating  weir  has  been  built  This  has  nine  4'  x  4' openings  for  the  passage  of 
the  water,  instead  of  six  as  at  all  the  23  others  hitherto  constructed  on  the  new  canaL 
Across  the  upper  winces  of  the  weir,  the  road  which  n-Averses  Lock  25  will  also  bs 
carried.     An  easy  and  wide  approach  to  this  bridge  has  been  turmed  or-  both  sides.     Below 
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tlie  weir  the  racew^aj  is  lined  with  ret-aining  walls  of  rabble  masonry  laid  in  cement,  and 
leading  to  the  point  of  junction  with  the  canal,  where  there  is  a  towing  path  bridge  with 
oblique  piers  and  three  openings. 

From  Lock  No.  25  southwards,  the  canal  banks  are  25.6  feet  high,  being  formed  to 
suit  the  two  difierent  levels  referred  to.  The  general  bottom  width  of  10  )  feet  is,  however, 
preaeived  throughout.  Towards  the  upper  end  of  section  No.  18,  th)  line  crosses  the 
▼alley  of  the  Beaver  Dams  Creek  in  heavy  embankment.  This  stream  is  liable  to  very 
▼iolent  freshets,  at  which  periods  the  adjoining  flats  have  been  always  submerged  for  a 
time.  The  culvert  to  carry  it  is  8  feet  wide,  5  feet  10  inches  high,  and  368  fret  long. 
The  masonry  is  first  class,  and  from  the  level  of  the  floor  to  the  top  of  the  canal  embank- 
ment above,  the  height  is  38^  feet.  The  oiilvert  has  been  completed  and  in  use  for  some 
time.  The  road  bridge  at  Marlatt's  i^  also  finitihed.  The  excavation  on  Sections  No3.  17 
and  18  is  very  heavy,  over  560,000  cubic  yards  of  earth  having  been  removed  to  date. 

Lock  No.  25  (bndge  centre)  is  47,604  feet  (9  miles)  from  the  foot  of  the  entrance 
lock  at  Port  Dalhousie.     The  work  of  this  section  can  be  easily  finished  next  season. 

Sections  Nos.  19  and  20. 

The  work  of  these  sections  is  principally  earth  excavation,  of  which  about  710,000 
enbio  yards  have  been  taken  out.  The  masonry  amounts  to  9,755  cubic  yards,  and  is 
completed. 

This  consisted  of  two  road  bridges  at  Allanburgh,  one  over  the  new  and  another 
across  the  present  canal,  in  line  of  one  of  the  streets  in  the  village  ;  a  regulating  weir,  to 
pass  the  supply  for  the  present  line  of  navigation,  mills,  etc,  ;  a  small  raceway  bridge, 
and  two  arched  culverts.  A  retaining  wall  has  also  been  built  on  the  west  side  of  the 
new  canal,  from  the  upper  east  wing  ot  the  guard  lock  for  a  distance  of  553  feet  to  the 
north. 

There  is  a  clay  dam  across  the  head  of  the  new  canal  which  will  remain  until  the 
works  of  the  latter  are  in  a  position  to  let  in  the  water.  The  pile  work,  fenders,  Jbc,  of 
the  Allanburgh  bridge,  cannot,  however,  be  completed  until  this  dam  is  removed.  South 
of  the  Holland  Road  the  earthwork  is  well  advanced,  but  north  of  this  |M)int  the  sub- 
contractors have  moved  with  much  energy  and  economy  about  five-sixths  of  all  the 
excavation  on  the  sections.  This  has  been  accomplished  princij'ally  by  the  use  of  what 
is  know  as  the  "  Judd  excavator,"  which  appears  to  answer  the  purpose  of  clay-digging 
remarkably  well. 

The  works  of  these  sections  can  easily  be  completed  next  year. 

'  Wliere  the  two  canals  diverge,  which  may  be  taken  as  at  the  dividing  line  between 
Sections  Nos.  20  and  21,  the  distance  from  the  entrance  lock  is  11.83  miles,  or  a  little 
over  four-fifths  of  a  mile  shorter  than  by  the  present  route. 

Between  the  end  of  the  sections  and  the  guard  lock  a  considerable  amount  of 
dredging  on  the  bottom  and  sides  has  been  done  to  give  the  full  draught  required  for  the 
enlarged  navigation,  and  to  make  the  curves  of  approach  to  either  route  as  easy  as 
possible. 

As  previously  stated,  11  sections  of  the  new  canal  have  been  finally  estimated.  These 
have  been  accepted  from  the  contractors,  whose  responsibility  in  connection  with  the 
Work  has  therefore  ceased.  The  banks  of  the  can^]  and  its  reservoirs  have,  after  long 
^exposure,  in  many  cases  become  deeply  furrowed  by  the  heavy  rains  or  melting  snows, 
which  rapidly  attect  the  clay  of  which  they  are  composed.  Numbei-s  of  the  off'-takQ  drains 
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have  been  blocked  up  by  the  silt  which  eventually  finds  its  way  into  the  bottom  o£'  i 
channel.  These  matters  had  to  be  attended  to;  and  it  also  became  urgent  to  ^oodi  ^ 
timber  flooring  of  the  lock  to  keep  them  from  decaying.  Low  earth-dams  with  et,  soi 
way  in  each,  have  therefore  been  formed  for  this  purpose,  one  at  the  foot  of  each  locJc, 
directed  by  you.  A  force  of  men  and  teams  were  engaged  during  the  past  summer  cli 
fall  in  clearing  out  the  ditches,  making  up  parts  of  the  embankments  which  had  siu 
behind  the  masonry  walls,  etc.,  etc.  This  work  will  have  to  be  resumed  early  xig: 
spiing.  There  are  six  temporary  bridges  in  use  as  crossings  near  the  site  of  the  pex-m^L. 
ent  structures,  which  are  not  yet  begun.  These  have  to  be  frequently  repaired,  anci  -tli 
travel  over  some  of  them  is  so  extensive  that  it  will  be  necessary  to  entirely  renei»*r  tJi 
roadways  next  season,  if  not  before,  to  avoid  the  oecurrence  of  accidents. 

The  timber  delivered  for  lock  gates  is  stacked  on  the  old  Price  farm  on  Section  !K'< 
10,  and  is  well  protected  from  the  weather  by  coverings  of  boards. 

It  will,  in  my  opinion,  be  found  of  essential  service  in  preserving  the  banks  of  thi 
new  canal  and  the  earthwork  in  many  places  along  it,  to  sow  the  dopes  with  certair 
varieties  of  grass  seed,  clover,  etc.,  next  spring.  This  mii(ht  be  done  by  a  oomparativelj^ 
small  outlay,  and  is  pronounced  by  competent  persons  to  be  very  desirable  and  easily  prac- 
ticable. 

In  conclusion,  I  may  state  that,  in  addition  to  the  duties  devolving  u|)on  me  as  your 
assistant  in  charge  of  the  extensive  works  above  reported  upon,  I   had,  by  order  of    th^ 
Department,  to  act  as   superintendent  of  the  Welland  Canal  from  the  19th  of  May  until ^ 
the  beginning  of  July,   1879,  duiing  the  suspension  of  the  present  incumbent  from  his 
office,  pending  an  investigation  into  the  general  management  of  the  work  in  question. 

I  have  the  honor  to  be.  Sir, 

Your  otedieut  servant, 

THOMAS  MONRO, 

Civil  Engineer. 
JoHK  Page,  Esq., 

Chief  Engineer  Canals, 

Ottawa,  Ont. 
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APPENDIX  Na   14. 

WELLAND    CANAL. 


SPECIFICATION  far  Excavation  at  the  ^' Deep  Gut^  situated  bettceen 
ALLANBURGH  and  PORT  ROBINSON.. 


This  cut  is  fully  one  mile  and  two-thirds  in  length,  and  the  work  for  which  tenders 
are  invited  consists  in  the  removal  of  a  continuous  strip  along  its  east  side,  about  40  feet 
in  width,  from  the  general  line  of  the  present  slope,  at  2  feet  over  ordinary  water  surface, 
or  at  a  line  22  feat  over  the  level  of  the  mitre  sill  of  the  lock  at  Port  Colbome.  At  this 
depth,  and  for  the  wioth  above  stated,  the  excavation  is  to  be  made  nearly  level,  and  the 
bank  trimmed  to  a  slope  of  2^  horizontal  to  1  vertical. 

All  the  materials  excavated  must  be  transported  and  spoiled  on  the  east  side  or  in 
rear  of  the  existing  bank,  except  such  portions  of  them  as  can  be  deposited  on  the  low 
iground  at  either  end  of  the  cut. 

The  contractor  will  not  be  allowed  to  increase  the  height  of  the  present  banks,  or  to 
place  any  of  the  newly-excavated  material  on  them,  except  where  necessary  to  level  or  fill 
up  such  low  places  or  inequalities  as  may  be  found  in  the  surface. 

The  present  and  new  portions  of  the  spoil  banks  must  be  connected,  and  the  whole 
made  of  an  uniform  width  from  the  front  side  of  the  cut,  and  all  the  material  placed  so 
that  the  top  shall  present  a  fair  8ur£&ce,  with  such  a  declivity  outwards  from  the  canal 
as  will  readily  carry  off  the  surface  water ;  the  reai  part  of  the  bank  to  be  graded  on  top 
(as  directed),  so  as  to  form  a  roadway. 

The  side  slope  of  the  new  cut  must  be  carefully  dressed  to  the  angle  before  stated, 
and  made  so  as  to  present  to  the  eye  a  fair  outline,  corresponding  to  that  of  the  canal. 

At  the  toe  of  the  slope,  a  ditch  from  10  to  15  inches  in  depth,  and  3  feet  in  width 
at  the  bottom,  is  to  be  formed,  with  take-off  drains  leading  into  the  canal  at  distances  of 
not  more  than  600  feet  apart. 

On  the  top  of  the  bank,  and  within  8  feet  of  the  front  edge  of  the  slope,  a  ditch 
about  18  inches  deep  and  3  feet  wide  at  the  bottom,  with  proper  side  slopes,  is  to  be 
formed,  and  from  it  off-take  drains  are  to  be  cut  to  the  rear  line  of  the  spoil  bank. 
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The  materials  excavated  from  these  ditches  and  drains  must  be  placed  on  the  east 
side  of  the  bank. 

When  executing  the  work,  it  is  to  be  distinctly  understood  that  the  part  of  the 
spoil  bank  oppopite  the  middle  of  the  cutting  shall  l)e  made  up  first;  and  that  care  mast 
be  taken  to  prevent  any  loose  material  getting  into  the  canal ;  and  that  every  precaution 
shall  be  adopted  to  guard  against  anything  being  done  that  would  bo  likely  to  have  a 
tendency  to  intemi^  impede  or  in  any  way  interfere  with  the  navigation. 

The  work  throughout  must  be  procecnied  with  and  carried  out  in  strict  accordance 
with  the  direction  of  the  engineer,  or  person  in  charge,  and  the  price  tendered  per  cubic 
yard  must  embrace  all  hauling,  clearing,  grubbing,  and  removal  of  stumps  that  may  be 
necessary,  and  also  the  construction  of  such  bridges,  cutting  of  ditches,  etc.,  as  may  be 
required  for  the  contractor's  convenience,  and  every  other  contingency  directly  or 
indirectly  connected  with  the  full  and  satisfactory  execution  of  the  undertaking. 

The  work  roust  be  commenced  immediately  after  the  contract  with  the  Minister  of 
Public  Works  shall  have  been  entered  into,  and  proceeded  with  in  such  a  manner  as  will 
iasura  its  completion  by  the  Ist  day  of  July,  1873. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Worh^ 

DSPABTM BNT  OF  PuBLTC  WORKB, 

OtUwa,  7th  October,  1871. 
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APPENDIX  No.  15. 


WELLAND  CANAL. 


SPBGIFIGATION  of  the  Work  to  he  dtme  on  SECTIONS  Noa.   21 

and  22  of  the  Enlargement. 


These  sections  are  situated  between  Allanburg  and  Port  Robinson,  extend  over  a 
distance  of  10,900  feet,  and  embrace  that  portion  of  the  canal  known  as  the  **  Deep  Out." 

The  work  contemphited  to  be  done  consists  in  lowering  the  bottom  for  the  entire 
distance  to  3  feet  below  the  top  of  the  mitre  sill  of  Port  Colborne  Lock,  increasing  the 
width  to  100  feet  at  bottom,  and  removing  from  along  the  face  of  the  west  bank  a  conti- 
nuous strip  of  from  45  to  50  feet  in  width,  at  2  feet  over  ordinary  water  level. 

The  side  of  the  bank,  over  the  height  above  stated,  is  to  be  made  to  a  slope  of  2^ 
horixontal  to  i  vertical,  and  the  sides  of  the  canal,  below  the  level  of  the  towing  path, 
are  to  have  slopes  of  2  horizontal  to  1  vertical. 

All  the  materials  excavated  over  the  height  of  2  feet  above  ordinary  water  level 
musttM  transported  and  spoiled  on  the  west  side  of  the  canal  and  in  rear  of  the  existing 
banks. 

V 

The  contractor  will  not,  however,  be  allowed  to  increase  the  height  of  thejpresent 
banks,  or  to  place  any  of  the  newly  excavated  material  upon  them,  except  to  fill  ;^up  such 
low  places  or  inequalities  as  may  be  directed. 

The  present  and  new  portions  of  the  spoil  banks  must  be  connected,  and  the  whole 
nade  up  of  an  uniform  width  from  the  front  edge  of  the  cut,  and  all  the  material  placed 
so  that  the  top  shall  present  a  fair  surface,  with  such  a  declivity  outwards  from  the  canal 
as  ^  ill  readily  carry  off  the  surface  water. 

The  side  slope  of  the  new  cut  must  be  cai^efully  dressed  to  the  angle  before  stated, 
and  80  as  to  present  to  the  eye  a  fair  outline  corresponding  to  that  of  the  canal. 
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At  the  toe  of  the  slope  a  diUh,  from  10  to  15  inches  in  depth,  and  3  feet  in  width 
at  the  bottom,  is  to  be  formed,  with  off- take  drains  leading  into  the  aanal,  at  distances  of 
not  more  than  600  feet  apart 

On  the  top  of  the  bank,  and  within  8  feet  of  the  front  edge  of  the  slope,  a  ditch 
about  18  inches  deep  and  3  feet  wide  at  the  bottom,  with  suitable  side  slopes,  is  to  be 
formed,  and  from  it  off-take  drains  are  to  be  cut  to  the  rear  line  of  the  spoil  bank. 

The  materials  excavated  from  these  ditohes  and  drains  must  be  placed  on  the  west 
side  of  the  bank. 

If  it  is  found  necessary  for  drainage  to  cut  a  ditch  to  the  westwards  of  the  spoil  bank, 
the  contractor  must  do  so  when  requested,  and  place  the  clay  excavated  from  it  where 
directed  by  the  officer  in  charge. 

When  proceeding  with  the  work,  care  must  be  taken  to  prevent  any  loose  material 
getting  into  the  canal,  and  every  precaution  must  be  adopted  to  guai'd  against  anything 
being  done  that  would  be  likely  to  interrupt  or  in  any  way  interfere  with  the  navigation. 

It  is  quite  probable  that  when  deepening  and  enlai'ging  the  channel,  the  bulk  of  the 
material  excavated  or  dredged  out  will  have  to  be  transported  in  scows  and  wasted  in 
the  Niagara  River,  below  the  Village  of  Chippewa,  or  at  some  less  distant  place  where 
the  ground  is  low,  and  the  material  will  have  to  be  twice  handled. 

In  the  event  of  the  contractor  wishing  to  adopt  the  latter  course,  and  the  place 
selected  by  him  is  sufficiently  remote  frtom  a  village,  and  in  other  respects  not  seriously 
objectionable,  the  Department  of  Public  Works  may  consent  to  this,  and  assist  the  con- 
tractor in  procuring  the  land  for  that  purpose. 

The  channel  is  to  be  enlarged  by  taking  off  a  cut,  15  feet  in  width,  along  the  east 
side,  and  one  of  25  feet  on  the  west  side,  so  as  to  make  the  east  side  at  bottom  40  feet, 
and  the  west  side  60  feet,  from  the  present  centre  line. 

When  about  to  pro«eed  with  the  works,  the  widening  on  the  east  side  and  the 
deepening  of  the  present  channel  are  first  to  be  undertaken,  and  the  operations  commenced 
near  the  upper  end  of  Section  No.  22. 

The  contractor  must,  in  all  cases,  bo  strictly  guided  by  the  lines  marked  out  by  the 
officer  in  charge,  and  must  take  great  care  not  to  cut  into  the  inside  slopes,  nor  to  do  any- 
thing that  would  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel,  when  deepened,  as  well  as  that  of  the  new  parts 
of  the  works,  must  be  made  as  level  as  circumstances  will  permit,  and  the  side  slopes 
throughout  made  as  uniform  as  possible. 

Above  water  surface  the  slopes  must  be  trimmed  to  the  angles  already  stated,  to  the 
lines  marked  out  on  the  ground,  and  agreeably  to  the  instructions  of  the  engineer  in 
charge. 

On  both  sides  of  the  canal  a  towing  path  is  to  be  formed  at  the  height  of  25  feet 
over  the  bottom  or  22  feet  over  the  mitre  sill  of  Port  Colborne  Lock.  It  will  be  made 
15  feet  wide  on  top,  and  have  an  inclination  of  12  inches  outwards  to  a  ditch  formed  in 
the  rear,  or  at  the  toe  of  the  slope  of  the  adjoining  bank. 

The  operation  as  a  whole  must  be  conducted  in  such  a  manner  as  not  to  interrupt  or 
imj)ede  the  passage  of  vessels,  or  in  any  way  interfere  injuriously  with  the  navigation. 
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and  subject  to  the  canal  regulations  now  in  force,  or  such  others  as  may  be  adopted  and 
sanctioned  by  His  Excellency  the  Governor-General  in  Council. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
below  the  level  of  the  towing  path,  for  the  deepening  and  enlarging  of  the  canal  on  the 
sections  above  mentioned,  will  be  measured,  computed,  and  paid  for  in  the  **  solid."  For 
this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  of  the  ground  to  be 
removed  over  the  water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and 
permanent  bench  marks)  at  short  distances  apart  along  the  whole  length  and  breadth  of 
the  work. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  sounding  is  to 
remain  on  record  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office 
of  the  Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after 
the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  dredging,  excava- 
tion and  work  done,  for  which  payment  will  be  made. 

The  prices  tendered  for  the  different  items  of  excavation  and  dredging  must  cover 
the  entire  cost  of  clearing  and  mucking  seats  of  banks,  hauling  and  transporting 
material,  forming  banks,  and  trimming  slopes  to  the  i*equired  angles,  cutting  side  ditches, 
and  everything  necessary  for  the  full  and  satisfactory  completion  of  the  resi>ective  works 
contemplated  in  the  specification. 

The  contractor  must  furnish  and  provide,  at  his  own  cost  and  expense,  all  excavators, 
dredging  machinery,  derricks,  scows,  plant,  tools  and  labor  that  may  be  required  to  carry 
on,  conduct,  execute  and  complete  one-hai/  the  work,  to  be  done  over  the  water  surface 
by  the  first  day  of  May,  1874,  and  the  whole  of  the  work  above  that  line  by  the  first  day 
of  May,  1875.  One-third  part  of  all  the  work  under  the  level  of  the  towing  path  to  be 
finished  by  the  first  day  of  June,  1873,  and  two-thirds  of  the  whole  work  under  that  line 
by  the  first  day  of  August,  1875,  and  the  full  completion  of  the  entire  work  on  or  before 
the  first  day  of  December,  1876. 

The  party  ^hose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and  con- 
ditions in  regard  to  payments,  retained  percentage  and  otherwise  of  the  contracts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada  ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may  in  the 
opinion  of  the  Minister  of  Public  Works  seem  to  demand. 

JOHN  PAGE, 

Chief  Engineer  of  PuhUe  Works. 
Ottawa,  20th  December,  1872. 


Digitized  by  VjOOQIC 


APPENDIX  No.  16. 


WELLAND  CANAL. 


SPECIFICATION   of    the  work    to    he    done    on    SECTION 
No.   TWENTY' THREE,  for  which   Imdera  are  invited. 


Thia  section  extends  from  a  point  near  the  southern  boundary  of  John  Coulters 
property,  on  the  west  side  of  the  canal  above  the  Deep  Cut,  to  a  little  south  of  the 
floating  towing  j:aUi  bridge,  above  Port  Robinson,  and  is  abbut  one  mile  in  length.  /,  ^ 

The  wort  upon  it  consists  chiefly  in  deepening  and  widening  the  channel,  removing 
the  abutments  of  the  pi*esent  swing  bridge,  and  the  walls,  piles,  gates,  etc.,  connected  with 
the  old  guard  lock.  It  also  embraces  the  construction  of  abutments  and  piei:s  for  a 
swing  bridge,  together  with  the  works  and  arrangements  necessary  for  a  set  of  guard 
gates  near  the  north  end  of  the  section. 

The  channel  is  to  be  enlarged  to  a  width  of  100  feet  at  bottom,  when  sunk  to  an 
uniform  depth  of  2  feet  9  inches  below  the  top  of  the  mitre  sill  of  the  present  lock  at  Port 
Colbome  ;  the  side  slopes  throughout  to  be  made  two  horizontal  to  one  vertical. 

At  the  north  end  of  the  section,  the  widening  to  be  done  is  principally  on  the  wes^ 
side,  its  range  forming  a  slightly  curved  continuation  of  the  west  line  of  Section  No.  22. 

In  the  vicinity  of  the  present  swing  bridge,  the  cutting  will  be  on  both  sides  of  the 
channel,  but  chiefly  on  the  east  side,  thence  upward  it  will  be  on  the  west  side,  until  near 
the  south  end  of  the  section,  where  the  widening  will  be  doite  on  both  sides. 

The  sides  of  the  channel  will  generally  correspond  with  the  lines  indicated  on  the 
plans  exhibited,  but  the  Department  of  Public  Works  reserves  to  itself  the  right  of 
changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening 
the  channel  wholly,  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both 
sides,  as  may  be  subsequently  determined.  These  changes,  it  is  to  be  clearly  and  distinctly 
mnderstood,  may  be  made  either  before  the  works aro  commenced  or dning  their  progresii,, 
witliout  giving  cause  for  any  increase  or  diminution  of  the  prices  tendered  for  the  respec- 
tive items  of  work. 
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The  greater  portion  of  the  material  excavated  oan  be  deposited  at  aome  place  within 
the  limits  of  the  section^  and  at  a  distance  of  from  one  hundred  and  fifty  to  four  hundred 
feet  from  the  centre  line  of  the  canal.  Gonf^ractors  should,  however,  bear  in  mind  that 
the  dumping  ground  will  not  be  continuous,  but  at  different  places,  and  may  be  at  or  near 
both  ends  of  the  section.  They  should  also  keep  in  view  the  fact  that  non^  of  the 
excavation  can  be  deposited  outside  the  east  bank,  for  a  distance  of  2,000  feet  from  the 
mill  at  Port  Kobinson,  upward. 

The  material  excavated,  when  widening  on  the  east  side  of  the  canal,  at  and  in  the 
vicinity  of  the  old  guard  lock,  down  to  the  ordinary  water  line,  or  as  much  of  it  as  may  be 
required,  must  be  hauled  and  placed  so  as  to  level  up  the  channel  of  the  old  canal  on  the 
west  side  of  Front  Street,  village  of  Port  Kobinson,  from  the  bridge  on  John  Strert  up 
to  near  the  Collector's  Office,  or  for  such  other  distance  as  may  be  required,  as  the  works 
proceed. 

At  the  south  end  of  the  section,  or  where  there  is  shoal  water  t^at  can  be  rendered 
available  for  spoiling  ground,  arrangements  must  be  made  for  forming  a  bank  at  the  time 
of  low  water,  in  a  position  such  as  will  admit  of  safely  placing  the  soft  material  in  rear 
of  it.  To  effect  this  object,  the  contractor  must  be  prepared  to  urge  on  all  such  parts  of 
the  work,  between  the  middle  of  July  and  early  part  of  September, .  when  the  water  in 
the  canal  is  generally  low  ;  and  to  insure  its  efficiency,  he  must  remove  the  soft  material 
for  such  a  depth  as  may  be  required,  and  also  form  the  top  with  a  descent  of  one  foot  or 
more  outward  from  the  canal.  These  parts  of  the  banks  must  be  made  of  such  a  width 
-as  may  be  directed,  and  if  possible,  be  foi*med  of  dry  material,  hauled  on  to  the  place  in 
^earts  or  waggons. 

Towing  Path. — On  the  west  side  of  the  canal  the  towing  path  is  to  be  continuous, 
and  on  the  east  side  the  adjoining  banks  and  all  suitable  embank- 
ments which  can  be  made  from  the  material  excavated  will  be  rendered  available  for  that 
purpose.  In  all  cases  where  formed  in  cuttii^g,  the  front  edge  will  be  9;^  feet  from  the 
•centre  line,  at  24^  feet  above  the  bottom  of  the  canal,  or  22  feet  over  the  present  mitre 
aill  of  Port  Ck)lbome  Lock. 

Itr  will  invariably  be  made  15  feet  wide  on  top,  and  have  an  inclination  of  about  12 
inches  outward  to  a  ditch  at  the  rear  or  toe  of  the  adjoining  bank. 

The  ditch  to  be  generally  3  feet  wide  at  top,  and  the  bottom  have  such  an  inclina- 
tion as  will  carry  the  surface  water  freely  to  off-take  drains,  formed  at  such  places  as 
circumstances  may  require. 

At  all  places  where  the  natural  ground  is  below  the  level  required  for  the  towing- 
path,  or  banks  adjoining  the  canal,  the  surface  must  l>e  removed  f  jr  such  a  depth  as  may 
he  directed,  and  all  stumps,  roots  and  logs  cut  and  cleared  away  for  the  entire  space  to 
i>e  occupieci  by  the  banks. 

Spoil  Banks. — All  standing  trees  must  be  cut  down,  logs  and  brushwood  removed, 

(or  burnt),  from  the  place  to  l>e  occupied  by  spoil  banks,  care  being 

-taken  in  all  oases  to  guard  against  damaging  or  interfering  with  the  adjoining  property. 

They  are  in  no  case  to  be  formed  on  gt^and  where  the  surface  inclines  toward  the 
canal,  unless  level  benches  are  first  cut  for  a  foundation.  The  new  material  must  be  kept 
back  at  least  ten  feet  from  the  top  edge  of  the  bank  slope,  and  in  not  to  be  raised  more 
than  ten  feet  above  the  level  of  the  towing  path,  within  a  distance  of  100  feet  from  the 
centre  line  of  the  channel.  Beyond  the  distance  stated  the  height  may  be  increased,  after 
-suitable  drains  and  other  provisions  are  made  to  carry  the  surface  water  to  the  back  ditchei. 
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The  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform  height, 
and  invariably  have  a  declivity  outwards  of  at  least  one  in  twenty,  and  throughout  be  of 
a  regular  width. 

Back  Ditches — to  carry  off  the  surface  water,  and  such  other  natural  drainage  as  it 
may  be  necessary  to  provide  for,  are  to  be  formed  at  the  places  and 
of  the  dimensions  required  ;  care  being  taken  that  the  old  ditches  are  not  interfered  with, 
or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 

For  any  damage  that  may  arise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise,  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to 
the  owners  of  the  property. 

When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  oul  by  the  officer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes,  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel  when  deepened;  as  well  as  that  of  the  new  work, 
must  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned,  and 
be  made  to  correspond  with  the  lines  marked  out  on  the  ground,  and  agreeably  to  the 
instructions  of  the  officer  in  charge. 

GUARD   GATES,    BRIDGE    PIERS,    ETC. 

At  the  north  end  of  the  section,  opposite  the  lower  side  of  a  small  island  indicated 
on  the  plan,  or  at' some  other  place  within  a  distance  of  five  huildred  feet  from  that 
mentioned,  guard  gates  are  to  be  constructed  for  the  purpose  of  keeping  the  water  in 
the  "  Deep  Gut,"  when  that  part  of  the  canal  above  the  outlet  to  the  WeUand  River  at 
Port  JRobinson  may  be  empty  ;  the  walls  of  which  are  to  be  used  to  form  bearings  for 
the  swing  bridge  intended  as  a  substitute  for  the  present  road  crossing  situated  nearly 
one-fifth  (I)  of  a  mile  farther  to  the  south. 

The  water-way  at  the  place  mentioned  will  be  in  four  divisions,  each  of  the  two 
middle  openings  being  46  feet  in  width  at  the  assumed  lake  level,  and  the  side  openings 
are  each  to  be  18  feet  wide.  They  are  to  have  side  walls  of  masonry  laid  in  hydraulic 
cement  mortar,  built  chiefly  in  the  form  and  of  the  dimensions  shown  on  the  plans,  and 
in  the  manner  herein  described,  or  that  may  be  subsequently  found  necessary. 

The  walls  are  to  form  the  seat  and  abutments  of  a  swing  bridge  for  crossing  the  two 
large  openings  and  beaiings  for  a  stationary  bridge  to  be  built  at  each  side. 

To  enable  the  works  to  be  executed  between  the  closing  of  navigation  one  year  and 
the  opening  of  it  the  following  spring,  a  dam  must  be  formed  across  the  canal  at  a  place 
a  short  distance  north  of  where  they  are  situated.  This  dam  must  be  made  the  full 
height  of  twelve  feet  above  the  present  mitre  sill  of  the  lock  at  Port  Oolborne,  and  be 
formed  in  such  a  manner  that  it  can  be  quickly  removed  at  the  usual  time  for  opening 
the  canal. 

A  small  dam  on  the  up-stream  side  will  also,  in  all  probability,  have  to  be  formed 
to  enable  the  works  to  be  unwatered.     These  dams  should  be  At  least  250  feet  apart,  as 
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ic  will  be  necessary  to  deepen  a  stretch  of  110  feet  on  both  the  upper  and  lower  sides  of 
the  contemplated  swing  bridge,  to  the  full  depth  of  4|  feet  below  the  mitre  sill  of  Port 
Colborne  lock,  and  to  such  a  bottom  width  as  a  suitable  approach  to  the  bridge  openings 
may  require. 

The  pit  for  the  foundation  of  the  guard  gates,  etc.,  will  be  192  feet  in  breadth  across 
the  channel,  and  30  feet  in  length,  or,  of  such  other  dimensions  as  may  be  nece.ssary  to 
admit  the  respective  walls,  wings,  etc.,  represented  on  the  plan. 

The  upper  13 J  feet  in  length  of  the  foundation  for  the  entire  breadth  will  be  sunk 
to  the  depth  of  7  feet  below  the  top  of  the  mitre  sill  of  Port  Colborne  Lock,  and  the  other 
part  (16  J  feet)  of  the  length,  will  be  sunk  2  J  feet  lower,  or  to  a  depth  of  9  J  feet  below  the 
point  above  mentioned,  and  to  such  slopes  as  may  be  required  for  the  stability  of  the 
banks  during  the  execution  of  the  work. 

At  the  respective  depths  above  stated,  the  bottom  throughout  must  be  made  fair  and 
level  to  receive  the  foundation  timbers,  etc. 

From  the  lines  of  the  sides  and  bottom  of  the  present  canal,  downwards,  for  the  area 
mentioned,  the  excavation  will  be  considered  as  for  the  guard  gates  and  swing  bridge  ;  the 
material  from  which  must  be  hauled  and  placed  on  the  low  gi'ound  in  the  vicinity,  at 
such  places  as  may  be  directed  on  either  side  of  the  canal,  within  a  distance  of  700  feet 
from  the  centre  line. 

The  south  half  of  the  bottom  for  the  guard  gates,  for  its  entire  breadth  and  length, 
is  to  be  covered  with  a  bed  of  concrete,  18  inches  in  depth  ;  but  for  about  3 J  feet  adjoining 
the  recesses  for  the  gates,  its  depth  will  be  at  least  3  feet. 

When  doing  this  pai-t  of  the  i^ork,  the  concrete,  after  it  has  been  prepared  as 
herein  described,  nust  be  dropped  from  a  staging  placed  about  the  level  of  the  towing 
path^  and  the  surface  made  up  to  the  proi>er  height  before  the  cement  sets. 

Platforms — are  to  be  laid  over  this  part  of  the  bottom,  made  up  of  pine  timber  12 
inched  square  and  56  feet  in  length,  arranged  when  in  place  to  be  18 
inches  and  9^  feet,  alternately,  under  the  side  walls  of  the  respective  openings.  All  of 
them  must  be  counter-hewn,  well  dressed  with  a  plane  and  laid  to  water-tight  joints  for 
their  entire  length  and  depth.  They  are  to  be  placed  in  full  beds  of  mortar  and  be 
secured  by  three  wrought  iron  screw-bolts  (H  inches  diameter),  passing  horizontally 
through  the  platform.  The  ends  of  them  must  have  double  nuts  and  washers,  in  order 
to  form  a  connection  with  shackle-bolts,  passing  through  and  secured  to  anchor  timbers 
laid  at  the  bottom  of  the  sheet  pile  trenches,  or  a  block  of  masonry  built  for  that  pu impose. 
The  platforms  for  the  small  or  side  openings  are  to  be  on  the  same  continuous  range, 
made  in  a  similar  manner  but  with  only  one  horizontal  bolt  through  each  of  them. 

The  lower  timber,  or  that  next  the  gate,  in  eaoh  case  must  be  of  white  oak  14  x  15 
inches,  checked  on  top  to  receive  the  ends  of  tiie  flooring,  and  also  on  the  horizontal  quoin- 
pieces  in  which  the  gates  are  to  work.  These  quoin-pieces  are  also  to  be  of  white  oak 
timber,  16  x  18  inches,  and  have  the  lower  upper  edge  hollowed  out  for  the  gate, 
as  shown  on  plan  ;  under  them  there  are  to  be  two  other  timbers,  the  lower  one  of  which 
is  on  the  same  plane  as  the  timbers  that  form  the  foundation  of  the  lower  part  of  the 
structure. 

The  oak  piece  at  the  lower  side  of  the  platform,  the  quoin-pieces  and  other  timbers 
which  form  the  breast  of  the  horizontal  recess  for  the  gates,  are  to  be  secured  to  each 
other  vertically  by  six  wrought-iron  screw  bolts,  1^  inches  diameter.  The  quoin  and 
other  breast  timbers  of  each  of  the  side  opening^  are  to  be  fastened  in  like  manner  with 
two  vertical  bolts. 
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The  timbers  of  the  recess  must  also  be  of  pine  12x12  inches  and  66  feet  in  length, 
laid  BIX  inches  ai>art,  except  at  the  lower  side,  where  the  outer  two  timbers  are  to  be 
.  jointed  and  laid  close,  and  arranged  so  that  in  each  case  one  end  shall  be  alternately  18 
inches  under  the  side  walls. 

The  spaces  between  the  timbers  in  the  recesses,  as  well  as  those  under  the  wallsy  are 
to  be  filled  with  concrete. 

The  breast,  at  the  lower  side  of  eacli  of  the  recesses,  is  to  be  carried  3  feet  over  the 
adjoining  floor,  by  means  of  three  ranges  of  12  x  12-inch  pine  timber,  of  a  length  to 
extend  at  least  18  inches  into  the  side  walls  ;  the  upper  range  to  be  14  inches  in  width 
and  havo  its  inside  edge  bevelled,  as  shown  on  plan.  These  timbers  are  to  be  connected 
with  the  foundation  timbers  under  them  by  six  wrought  iron  screw-bolts,  1^  inches  in 
diameter. 

Shbkt  Piles. — Three  ti-enches  are  to  be  cut  .across  the  foundation  for  the  recepli<m 

of  sheet  piles,  one  at  each  end  of  the  structure  and  another  adjoining 

the  quoins  for  the  gates;  they  are  to  be  sunk  [at  least  4  feet  below  the  foundation 

timbers,  and  are  not  to  exceed  2^  feet  in  width.     One  side  of  each  trench  must  be  cut 

plumb  and  fair,  so  as  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

^  The  sheet  piles  are  to  be  of  4-inch  plank,  in  lengths  of  5  feet  at  least,  well  jointed 
with  a  plane,  and  have  the  edge  of  each  plank  chamfered  on  the  side  next  the  trench. 
They  are  to  be  placed  vertically  to  close  joints,  fastened  to  the  anchor  and  ionndation 
timbers  with  8-inch  pressed  spikes.  The  trenches  must  then  be  filled  with  puddle,  made 
of  the  best  desciiption  of  material  that  can  be  obtained  in  the  vicinity  for  that  porpoee, 
or  they  must  be  filled  with  concrete,  if  so  directed. 

In  each  of  the  large  recesses,  six  horizontal  timbers  of  pine  10x12  inches  are  to  be 
placed,  about  equal  distances  apart,  4  inches  over  the  floor,  one  end  of  each  pieoe  is  to  be 
dovetailed  between  the  middle  timbers  of  the  lower  breast,  and  the  other  end  boxed  into 
the  timbers  of  the  upper  breast  and  secured  to  the  foundation  timber  with  rag-bolts. 

On  the  inner  side  of  the  lower  breast,  triangular  blocks  are  to  be  placed  in  three  of 
these  divisions,  through  which  eye-bolts,  2  inches  diameter,  (for  the  knuckle  jointed  ban 
of  the  gates)  are  to  pass  obliquely  down  through  the  outer  floor  timber,  and  have  at  the 
lower  outer  angles  of  the  latter,  suitable  screws,  washers  and  nuts. 

In  the  centre  of  each  of  the  small  openings,  there  will  be  one  knuckle-jointed  bar 
and  an  eye-bolt  of  a  like  size,  secured  in  a  similar  manner  as  aboye  described. 

FiiOORiNQ. — The  entire  area  of  the  foundation  is  to  be  covered  with  a  course  of  pine 
plank,  2  or  3  inches  in  thickness,  as  may  oe  directed.  All  of  them 
must  be  well  jointed  with  a  plane  and  driven  up  with  wedges  to  water-tight  jcmits  and 
of  the  full  lengch  of  the  floor  or  recess.  They  are  to  be  fastened  with  white  oak  treenails, 
1 J  inches  diameter  and  (according  to  the  thickness  of  the  plank)  from  7  to  9  inches  Jong, 
two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing  of  a  timber ; 
none  of  the  planks  to  exceed  12  inches  in  width. 

Masonry. — The  piers  and  abutments  which  are  to  form  the  sides  of  the  guard  gates, 

the  seat  of  the  swing  bridge  and  stationaty  structures  at  both  ends  of 

it  are  to  be  29  feet  in  length,  and  they,  as  well  as  the  rest  piers,  fender  ranges,  etc.,  are 

all  to  be  built  parallel  to  the  centre  line  of  the  canal  and  carried  to  a  height  suited  to  tbo 

top  line  of  the  present  towing  path. 
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The  centre  pier  is  to  be  24  feet  high  and.  from  its  upper  end  to  the  line  of  the  gates, 
-will,  at  the  level  of  the  platform,  be  l5j  feet  in  width,  where  an  offset,  or  square  reoess, 
of  2JJ  inches  in  depth  on  both  sides  of  it,  reduces  the  width  to  15 J  feet. 

Below  this  line,  the  face  of  the  recess  wall  will  in  each  case  project  12  inches,  the 
upper  part  ot  which  will  l)e  chamfered  4x7  inches,  to  form  a  bearing  for  the  gates  wheu 
the  water-way  is  clear. 

Through  the  middle  of  this  (centre)  pier,  at  about  5  feet  over  canal  bottom,  a  sluice- 
way or  culvert  5  feet  wide  and  G  feet  high,  to  the  springing  line  of  the  flat  arch  over 
it,  will  be  formed  in  the  direction  of  the  channel. 

At  a  point  near  the  centre  of  the  recess,  immediately  over  the  foundation  floor,  an 
opening  12  x  18  inches  is  to  be  formed  in  and  through  the  wall  transversely,  and  over  it 
«  well  18  X  18  inches  is  to  be  carried  up  to  the  bottom  of  the  sluice-way. 

The  piers  that  are  to  form  the  seat  for  the  ends  of  the  swing  bridge,  as  well  as  the 
sides  for  tiie  guard  gates,  are  to  be  11^  feet  wide  at  the  level  of  the  platform,  carried  up 
on  the  face  and  arranged  in  every  respect  as  described  for  the  centre  pier ;  except  that  on 
the  east  side  of  the  east  pier  and  on  the  west  side  of.  the  west  one  the  recesses  will  only 
be  made  19^  inches  deep  at  bottom. 

That  part  of  them  which  forms  the  direct  bearing  for  the  toe  of  the  swing  bridge 
-will  in  each  case  be  carried  up  to  about  23  feet  over  canal  bottom  ;  but  the  parts  which 
form  a  seat  for  the  flxed  girders  of  the  roadway  are  to  be  carried  4  feet  higher,  and  on 
them  parapet  piers  are  to  be  built  for  an  entrance  to  the  bridge. 

The  abutments  for  1 2^  feet  over  the  level  of  the  platform,  will,  in  the  middle  portion, 
be  formed  of  two  walls  ;  the  outer  one  5^  feet  thick  at  the  level  of  the  platform  will  be 
carried  up  to  a  batter  of  one  in  twenty-four  on  the  face  and  be  recessed  in  like  manner 
as  the  opposite  side  wall  of  the  water-way ;  the  rear  wall  will  be  3^  feet  thick,  made 
convex  towards  the  bank,  and  the  space  (4^  feet)  between  the  two  walls  will  be  filled 
^with  concrete. 

At  10^  feet  from  each  side  of  the  bridge  crossing,  the  abutments  are  to  be  carried  up 
plumb  to  12^  feet  over  canal  bottom,  and  this  part  of  the  face  (4  feet  at  each  end)  will 
iiave  a  batter  of  5^  feet  from  the  bottom  to  the  height  above  stated.  At  this  line,  the 
wing  walls  will  be  6  feet  thick — be  stepped  up  toward  the  outer  end  as  circumstances 
may  require,  and  both  they  and  the  abutments,  at  the  level  of  the  roadway,  are  to  have 
frost  batters  in  the  rear. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4'  10"  x  3^  feet  at 
base,  diminishing  upward. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
parapet  piers  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  rubble  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on 
the  respective  sides. 

To  carry  the  ends  of  the  swing  bridge  when  open,  rest  piers  9  feet  long  and  14  feet 
wide,  of  masonry,  are  to  be  built  in  the  positions  indicated  on  the  plan  and,  in  the  centre 
of  each  of  them,  a  culvert  5  feet  wide  and  6  feet  high  to  the  springing  of  the  arch  is  to 
be  made  on  a  line  ranging  with  that  of  the  channel.  The  seats  of  them  must  be  sunk  at 
least  one  foot  l>elow  canal  bottom,  or  more  if  it  is  found  necessary  to  place  them  on  » 
ioundation  of  timber  or  on  a  bed  of  concrete. 
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All  tlie  piers,  side  walls,  wings  and  other  parts  of  the  masonry  are  to  have  a  l>aiter 
of  (me  in  iioentyfour  oa  the  face,  sides  and  ends,  except  the  recesses  for  the  guard  gates,, 
which  are  to  be  carried  up  plumb. 

The  arch  stones  of  the  culverts  are  to  be  1 8  inch??s  deep,  dressed  to  radiate  truly  for 
their  full  dopth  and  made  to  lay  throughout  to  joints  of  oue-fourth  (J)  of  an  inch. 

The  sides  of  the  water-way  roust  also  be  dressed  on  the  face  and  laid  to  one-fo'd.Tth 
of  au  inch  joints,  and  have  the  bottom  formed  of  properly-jointed  stones  of  a  size  that 
two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  at  least  12 
inches  under  the  wall. 

The  face  stones  of  the  centre  pier,  sidoii  and  ends  of  the  wall,  for  the  guaid  gates, 
abutments,  wings  and  other  facework,  together  with  that  for  the  sides  and  ends  of  the 
rest  ]>iers  of  the  swing  bridge,  must  be  two  and  three  feet  deptli  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4. J  feet  long,  placed  not  more  than  nine  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed 
so  as  to  lay  invariably  to  joints  not  exceeding  one  fourth  (\)  of  an  inch,  and  the  facds  of 
them  must  in  all  cases  be  picked  or  scabbled  to  a  fair  surface  ;  this  should  be  understood 
as  applicable  to  all  parts  of  the  work  not  otherwise  desciibed. 

The  heart  of  the  walls  in  all  cases,  as  well  as  the  backing  of  the  abutments,  must  be 
of  flat-bedded  stones  not  less  than  four  Let  area  t»f  bed,  and  generally  of  the  full  height 
of  the  face  stones ;  their  beds  and  joints  must  be  scabbled  or  picked,  if  necessary,  so  ttiat 
when  laid,  the  horizontal  joints  shall  not  exceed  five-eighths  (f)  of  an  inch,  and  the  vertical 
joints  be  not  more  than  one  inch  and  a  quarter. 

The  stones  for  the  recess  quoins  are  to  bond  at  least  18  inches  over  each  other,  and 
in  every  third  course  the  quoin  must  be  of  sufficient  size  to  admit  of  cutting  the  inner 
angle  out  of  the  solid  and  still  leave  the  face  2]^  feet  in  length,  besides  having  a  face  of  at 
least  1 2  inches  in  the  recess  ;  at  1 2  feet  c^qv  canal  bottom  the  angle  of  each  recess  is  to  be 
taken  off  obliquely  and  in  this  way  continued  upward  for  the  full  height  of  the  wall. 

In  the  face  of  the  piers,  on  each  side  of  the  middle  openings,  checks  are  to  be  formed, 
and  in  every  thiixl  course  cut  out  of  the  solid  9x12  inches  from  the  top  down  to  about 
8  feet  over  the  platform,  for  the  reception  of  projecting  fender  timbers.  Checks  are  also 
to  be  cut  about  13  inches  over  the  lower  side  of  the  quoin,  in  the  angle  of  each  of  the 
recesses,  for  the  purpose  of  inserting  anchor  blocks  to  keep  the  gates  in  place. 

Coping  Stones — for  all  the  piers  must  be  at  least  15  inches  in  depth,  of  a  size  that 
two  stones  will  make  up  the  width  of  the  piers  which  form  the 
seats  and  rests  of  the  bridge,  and  in  each  case  break  joint  properly  with  the  course  under- 
neath. Those  on  the  centre  pier  must  be  from  4  to  6  feet  in  width,  according  to  their 
position,  so  as  to  form  a  circle  to  support  the  track  for  the  rollers  of  the  turntable.  Thej 
must  be  full  bedded  throughout  and  dressed  to  lay  to  joints  not  exceeding  one-fourth  (J) 
of  an  inch,  and  the  top  side  must  have  a  fair,  neatly  boucharded  suiface  and,  where 
required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bod  ;  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  with  stone  of  the  same  thickiiess 
as  the  latter  ;  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  4  feet,  is  to 
be  24  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This  stone  id 
each  case  must  be  secured  with  fox-wedged  bolts  1}  inches  in  diameter  let  into  the 
sMonrj  underneath. 
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^  The  coping  on  the  piers  for  the  seat  and  the  abutments  o^  the  bridge  will  bo  10  inches 
in  thickness  at  centre  o?  the  road,  curved  on  top  so  as  to  be  8  inches  at  the  sides,  placed 
to  form  a  recess  for  fixtn]  girders  and  made  to  the  same  curve  as  the  rear  of  the  offset 
Imiow  for  the  toe  of  the  swing. 

Fendebs — are  to  be  constructed  on  both  sides  of  the  water-ways,  extending  for  some 
distance  above  and  below  the  bridge  as  represented  on  general  plan.  They 
are  to  be  formed  by  means  of  piles,  caps,  diagonal  biaces  and  wale  pieces,  »11  of  white 
oak  timber.  The  piles  to  be  not  less  than  12  inches  diameter  at  the  small  end,  driven 
from  G  to  10  feet  into  the  bottom,  three  in  a  group,  at  about  1 2  feet  from  centre  to  centre, 
and  one  at  the  intersection  of  the  diagonal  braces.  The  caps  to  be  formed  of  two  pieces 
each  6  X  10  inches,  arranged  about  8  inches  apart,  and  cherked  obliquely  to  leceive  a  dove- 
tail foi^med  on  the  heads  of  the  piles,  to  each  of  which  they  will  be  fiecured  with  wrought 
iron  screw-bolts  seven-eighths  (|)  of  an  iixh  diameter,  having  upset  heads  and  cast  iron 
bevelled  washers  let  flush  into  the  outside  cap-pieces. 

Immediately  under  the  caps,  the  cross-ties  will  connect  with  a  dovetail  the  outer 
piles  and  be  farther  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an  inch 
diameter.  The  crosE-ties  to  bear  on  the  inside  piles  and  the  ends  extend  to  the  outer  side 
d  the  front  cap-pieces,  and  under  them  a  waling  timbor  of  whito  oak  8  x  10  inches  is  to 
be  fastened  to  the  same  pile  with  a  screw-bolt  1^-inch  round  iron,  with  upset  heads  and 
washers,  sunk  flush  as  described  for  the  cap-pieces.  Where  the  wale  pieces  are  scarfed 
they  must  be  secured  to  the  outer  piles  also  with  screw-bolts  ^  of  an  ineh  diameter,  with 
heads,  nutx,  etc.,  as  stated  for  the  othei^s.  At  7  feet  below  the  top  of  the  cafi-pieces 
another  range  of  waling  8x10  inches  is  to  be  put  on  and  fastened  throughout  with  bolts 
in. like  manner  as  for  the  upper  tier. 

Diagonal  braces  10  x  13  inches  are  to  be  framed  on  to  the  ends  of  the  cross-ties,  half 
checked  in  and  on  to  each  other  where  they  intersect,  and  be  secured  to  the  top  of  the 
centre  pile  with  a  rag-bolt  20  inches  long  and  1^  inches  diameter.  At  the  toe  these 
braces  are  to  be  secured  to  each  other  by  means  of  a  screw-bolt  1  inch  diameter  passing 
through  them  and  the  cross-ties,  bevel  washers  suited  to  the  angle  being  used. 

The  inside  cap-pieces  are  to  extend  from  the  lower  end  to  the  upper  side  of  the 
recess,  and  the  fac6  oap-pi^ces  will  be  continuous  aiid  connected  with  the  fender  timber 
previously  mentioned  as  checked  into  the  face  of  the  pier. 

The  anchor  timbers  to  be  dovetailed  between  the  piles  in  like  manner  as  stated  for 
the  croKhtiee  and  let  into  the  bank  for  such  a  distance  as  may  be  required,  whei-c  they 
will  be  fastened  to  a  cross-timber. 

For  the  protection  of  the  bridge  and  piers  a  cluster  of  ten  or  more  piles  will  be 
driven  in  the  centre  of  the  canal  at  a  suitable  distance  above  and  below  the  range  of  the 
bridges  when  open  ;  they  are  to  be  connected  by  means  of  thorough  bolts,  straps,  etc., 
and  stand  fully  one  foot  over  the  cap-pieces. 

The  change  in  the  location  of  the  swing  bridge  will  render  necessary  iha  formation  of 
aboat  one-iifth  of  a  mile  of  new  road  on  the  west  side  of  the  canal,  and  for  a  short  distance 
en  the  east  side  a  new  line  must  also  be  made. 

These  portions  of  the  road  must  be  graded  longitudinally  and  rounded  transversely 
in  a  satisfactory  manner,  Lave  ditches  of  suitable  dimensions,  with  good  bottom  inclina- 
ttons  formed  on  both  sides  and  be  connected  with  three  or  more  culverts  of  3-inch  pine 
plank,  from  which  such  ofi'-take  drains  are  to  be  cut  as  may  be  required  to  carry  off  the 
sorface  water. 
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A  bridge  must  also  be  built  over  the  back  water  on  the  west  side  of  the  canal,  with 
such  openings  as  mar  be  necessary  for  the  fi^ee  passaf;;e  of  the  water  during  freshets.  It 
may  have  stone  abutments  with  bents  in  the  middle  to  carry  the  stringers  of  the  road- 
way, which  are  to  be  covered  with  plank  and  have  a  suitable  railing  on  each  side,  or  th« 
bridge  may  be  built  wholly  of  timber,  as  may  be  required. 

CoNCHETE — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1 J  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand  in  such  proportions  as  may  bf9  required. 

Mortar. — The  whole  masonry  for  guard  gates,  piers  and  abutments  of  bridge  most 
be  laid  in  mortar  made  of  the  bc^t  hydraulic  cement  mixed  with  dean, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  oeoMnt, 
or  such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory  and,  until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use 
and  it  must  be  prepared  under  the  directions  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  hj  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (1  J)  of  clean,  sharp  sand  to  one  of  cement 
and  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  pro- 
perly mixed. 

The  sand  t6  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  waahed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other 
soil  adheres  to  them. 

Order  op  Buildino. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  t** 
have  more  than  twp  unfimshed  courses  at  one  time  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
beforo  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  course  are  to  be 
properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone  must 
be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against  dipturbing 
the  stones  after  they  are  laid. 

The  contractor  must  construct  dams  wherever  it  may  be  necessary  to  keep  out  water 
during  freshets,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency  directly  or  indirectly  connected  with  unwatering  tlM 
works  during  their  progress  and  up  to  the  full  completion  of  the  whole  ;  and  the  satisfiae- 
tory  removal  of  all  coffer  dams  and  other  temporary  works  must  be  embraced  in  the  bulk 
sum  stated  in  the  tender  for  unwatering  the  works. 

Stop  Gates — of  solid  timber  are  to  be  built  in  one  piece,  adapted  to  the  respectivo 

openings  and  arranged  for  1 2  feet  in  height  over  canal  bottom  ;  when 

not  in  use  they  are  to  occupy  a  homontal  position  in  the  recesses  iorm<Hi  in  the  bottom 
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lor  that  purpose.     Those  for  the  main  openings  are  to  be  47^  feet  long,  and  for  the  side 
openings  they  will  be  19  feet  long,  and  all  of  them  are  to  be  14^  feet  wide. 

The  bottom  or  heel  pieces  of  each  of  the  gates  to  be  of  white  oak  timber  16x16 
inches  and  about  50  foet  long,  one  side  of  which  is  to  be  rounded  to  a  radius  of  8  inches 
to  work  in  the  hollow  of  the  horizontal  quoin  piece  previously  mentioned,  and  for  about 
one  foot  at  each  end  it  will  be  made  round,  the  full  size  of  the  timber,  to  form  bearings 
for  the  gates. 

All  the  other  bars  are  to  be  of  pine  timber,  varying  from  12  to  16  inches  in  thickness 
and  from  9  to  12  inches  in  depth.  They  must  invariably  be  of  the  full  length  and  thick- 
ness of  the  gates,  and  be  accurately  dressed  and  planed  to  the  uniform  parallel  depths 
above  stated,  to  form  water-tight  joints  when  in  place,  as  well  as  a  fair  face  on  both  sides. 
They  ai*e  to  be  put  together  with  dowels  2^  inches  diameter  and  3  inches  long,  let  in  1} 
inches,  and  fitted  tightly  into  the  timbers  over  and  under  them.  The  dowels  are  to  be 
about  3  feet  apart  and  arranged  on  alternate  sides  of  the  centre  line  of  the  timber.  The 
bare  of  the  gates  are  to  be  fastened  together  by  means  of  six  (6)  wrought  iron  thorough 
bolts,  each  one  and  a  half  (1^)  inches  diameter,  and  two  (2)  bolts  of  a  like  size  in  each  of 
the  side  gates,  arranged  as  shown  on  plan,  having  nuts  amd  washers  at  both  ends  boxed 
into  the  bottom  and  top-pieces. 

The  gates  are  to  be  strengthened  by  posts  10  x  14  inches,  placed  at  right  angles  to 
the  bars ;  sis  posts  to  each  of  those  in  the  main  openings  and  two  to  each  of  the  side 
openings. 

The  bars  and  posts  to  be  connected  by  meaus  of  wrought  iron  screw-bolts,  seven- 
eighths  (^)  of  an  inch  in  diameter,  the  heads  to  be  upset,  and  the  washers  for  them  to  be 
countersunk  and  let  in  flush  on  the  upper  sides  of  the  gates.  In  each  post  there  will  be 
10  bolts  arranged  so  that  for  the  first  five  foet  over  the  platform  they  are  to  be  not  more 
than  one  foot  apart,  above  which  they  will  be  from  18  to  24  inches  apart. 

The  gates  for  each  of  the  main  channels  to  be  further  stiffened  at  top  by  means  of  a 
Jointed  truss-bar  of  3^  x  finch  iron  reaching  across  the  gate  and  the  ends  of  the  truss,  to 
be  connected  with  ring-bolts  for  raising  or  lowering  the  gates.  One  hinged -jointed  strap 
to  be  fastened  in  the  centre  of  each  of  the  side  gates  fer  the  purpose  of  raising  or 
lowering  it. 

To  support  the  gates  when  in  motion,  tamarac  knees  are  to  be  fastened  to  the  floor 
timbei^  of  the  recesses  with  rag-bolts — six  knees  in  each  of  the  large  openings  and  two 
in  each  of  the  side  openings. 

Anchor  timbers  to  form  the  upper  part  of  the  bearers  for  each  end  of  the  gates  are 
to  be  let  into  the  checks  cut  for  their  reception  and  secured  with  two  wrought  iron  fox- 
wedged  bolts  let  into  the  oflsets  which  form  the  gate  seat. 

For  the  protection  of  the  joint  between  the  gates  and  horizontal  quoin  a  double- 
hinged  cover  of  boiler  plate  iron  is  to  be  placed  over  it  in  such  a  manner  as  will  form  a 
protection  whether  the  gates  are  in  a  vertical  or  horizontal  position.  To  guard  against 
injury  to  this  cover,  or  to  the  gates  when  open,  a  bar  of  4  x  f-inch  wrought  iron  is  to 
be  bolted  on  to  the  top  of  the  cross  sillover  the  quoin  piece. 

The  knuckle  bars  to  be  3^  x  |-inch  wrought  iron  made  with  three  joints,  one  at  the 
bottom,  another  near  the  middle,  and  a  third  at  the  top,  each  joint  to  be  formed  with 
double  claws  and  made  to  receive  a  two-inch  pin,  without  in  any  way  diminishing  the 
full  strength  of  the  bar,  and  arranged  to  work  freely.     To  form  the  connection  at  the 
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upper  side  a  bolt  with  a  double  eye  will  pass  through  ihe  third  bar  from  the  top,  and  also 
through  a  plnte  of  wrought  iron,  which  together  with  the  nat  must  be  flush  with  the  fao» 
side  of  the  gate. 

The  necessary  pulleys  and  opening  chains  for  the  gates  must  be  provided  by  ihm 
contractors. 

In  thft  side  openings  a  place  must  be  left  in  the  offset  which  forms  the  seat  of  the  gates 
for  the  insertion  of  a  6-inch  pi|>ey  from  which  a  space  6  inches  square  at  the  bottom  line 
must  extend  thi-ough  the  offset. 

Sluice  Gate — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick  at 
the  centre  and  gradually  rounded  off  on  both  sides  to  3|  int^hes  at 
tl^  end.  The  gate  to  have  a  top  and  bottom  ]ilate  of  cast  iron,  connected  with  bolts  of 
wrought  iron  seven-eighths  (J)  of  an  inch  in  diameter  passing  through  it,  and  to  hav« 
8tra])8  of  wrought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inoh  thick  on  both  sides 
of  it,  within  three  inches  of  each  end  ;  the  straps  are  to  be  let  in  flush  and  fastened  aA 
distances  not  more  than  6  inches  apart,  with  rivets  ^  an  inch  in  diameter  countersunk 
into  the  straps.  The  top  plat^  is  to  be  2|  inches  deep,  and  that  at  the  bottom  6 J  inches 
deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gate  is  to  revolve  on  the  centre  on  a  pivot  working  into  the  bottom  plate  of  tbs 
gate,  and  on  the  top  of  it  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  have  a  brass 
collar  and  lining.  The  pivot  is  to  be  ?>^  inches  diameter,  connected  with  a  plate  9  inches 
square  nnd  2  inched  thick  let  into  the  sills  of  the  sluice-way  and  secured  to  them  by 
fox  bolts. 

The  gate  is  to  be  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  12 
incheb  wide,  fastened  with  anchor  bolts  built  into  the  masonry. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  ths 
sides  of  the  gate  when  closed,  and  steps  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rod  is  to  be  of  wrought  iron  3  inches  diameter,  of  sufficient  length  to 
pass  t>j rough  the  gate  and  stand  6  inches  over  the  coping  of  the  pier.  It  is  to  be  keyed 
into  the  plates  on  the  gate  and  secured  to  the  masonry  with  suitable  iron  brackets,  ths 
u)>per  end  of  it  to  be  made  square,  on  which  a  movable  handle  is  to  be  fitted,  and  is 
funher  to  be  connected  with  racks  on  the  pier  made  so  as  to  secure  the  gate  in  the 
position  lequired. 

All  the  wrought  iron  used  in  connection  with  the  gates  must  be  of  the  best  and 
toughest  kind  of  refined  English  or  Canadian  iron  ;  the  castings  must  also  be  of  the  best 
quality  ;  and  both  the  wrought  and  cast  iron  work  must  be  prepared  arid  fitted  up  ir.  tlis 
best  manner,  by  turning,  filing  or  otherwise  as  may  be  required  to  ensure  the  descriptios 
of  work  contemplated  in  the  plans  and  foregoing  a[)ecification. 

The  iron  work  must  be  healed  to  such  a  temperature  as  may  be  require<l,  and  receivs 
a  bath  of  coal  tar  or  linseed  oil  before  being  put  in  the  work. 

The  timber  must  also  be  of  the  best  quality,  sound,  straight-grained,  free  from  siifv 
shakes,  unsound  knots  and  other  defects,  and  the  work  executed  in  a  substantial,  satisfiio- 
tory  and  woikmanlike  manner. 

All  the  wood- work  must  \e  put  together  with  white  lead  and  oil,  which  must  be  used 
freely  in  every  joint  and  dowel  between  the  bare,   between  the  binders  and  bara,  at  all 


Digitized  by  VjOOQIC 


199 

mortifles  and  tenons  and  at  every  place  where  two  suifaces  of  wood  or  of  wood  and  irom 
oome  in  contact. 

The  removal  of  the  masonry  of  the  guard  lock  at  Port  Robinson  is  to  l>e  tendered  for 
by  thecainc  yard,  which  must  include  hauling  and  depositing  the  material  where  directed 
within  a  distance  of  700  feet.  • 

The  removal  of  the  guide  piles,  waling  and  other  timbers  at  ends  and  sides  of  the 
lock,  the  present  swing  bridge  and  its  abutments,  the  old  lock  gates,  mitre  sill  and  the 
foundation  timbers,  etc.,  of  the  lock  are  all  to  be  embraced  in  one  bulk  sum,  which  must 
include  the  entire  removal  of  all  timber  and  iron  woi  k  connected  with  the  old  <;uard  and 
swing  bridge,  hauling  and  placing  them  where  pointed  out  within  a  distance  of  700  feet, 
where  all  the  mat^^rials,  timber,  iron,  and  stone  ai*e  to  remain  the  property  of  the  Depart- 
ment of  Public  Works. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deopening  and  enlarging  of  the  canal  on  the  section  above  mentioned  will  be 
measured,  computed  and  paid  for  in  the  "  solid."  For  this  puri)ose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  the 
•water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench 
marks)  at  short  distances  apart  along  the  whoie  length  and  breadth  of  the  work.  A 
duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain  on 
record  in  the  office  of  the  Department  of  Public  Works,  another  in  thcj  office  of  the 
Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  have  l)een  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done  for  which  payment  will  be  made. 

The  bulk  sum  tendered  for  unwatering  the  works  must  embrace  the  cost  of 
constructing  all  coffer  dams  required  to  keep  out  the  water  and  to  guard  against  leakage, 
springs  or  sui-fuce  drainage,  together  with  the  expense  of  pumping,  baling,  removing  ice 
a;nd  snow,  and  every  contingency  directly  or  indirectly  connected  with  unwatering  the 
foundation  or  any  other  portions  of  the  works  during  the  progress  of  the  o|>erations  and 
up  to  thrt  full  completion  of  the  whole  undertaking,  and  the  satisfactory  removal  of  all 
coffer  dams  and  other  temporary  structures  at  or  before  the  usual  time  of  opening  spring 
navigation. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangement  and  general  mode  of  construction,   but  detailed 
-working  drawings,  arranged,  modified  and  adapted  to  the  locality  and  all  such  parts  of 
the  structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 

Materials,  Service  Ground,  <fec. — The  Contractor  must  provide,  at  his  <iwn  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  temporary  roads  or  for  the  placing  or  preparing  of  materials  beyond  the 
land  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  VVorkp.  He 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  iuiplements,  derricks,  machinery  and  labor,  and  everything 
necessary  for  the  satisfactory  oxeciition  and  completion  of  the.  work  as  contemplated  in 
this  specification. 

All  the  materials  must  be  of  the  best  ckss  of  their  respective  kinds,  and  tha  prices 
tendered  for  the  severjil  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivei-y,  workmanship,  and  e\ery  contingency  connected  with  the  due  prosecution  uf  the 
work  as  heroin  described  and  the  instructions  of  the  engineer  in  charge. 

♦ 

The  operations  must  bo  conducted  in  such  a  manner  as  not  to  inteiTupt  or  impede 
*he  passage  of  vessels,  or  in  any  way  injuriously  interfere  with  the  navigation,   and 
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subject  to  the  canal  regulations  now  in  force  or  such  others  as  may  be  adopted  and 
•anctioned  by  His  Excellency  the  Governor  General  in  Council. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  fiims — except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  be  required  on  real 
estate,  or  by  a  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an 
amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  v/ork. 

To  each  tender  must  be  attached  the  actual  signatun*^  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions  as  well  as  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persona  whoae 
'^  Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  Ist  day  of 
April,  1877. 

JOHN  PAGE, 

Chief  Engineer  of  FuhUe  ITorfo- 
Ottawa,  3rd  June,  1875. 
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APPENDIX  No.   17. 

WELLAND    CANAL. 


GENERAL    SPECIFICATION  of  work  to  be  done  for  the  Enlarge- 
ment, between  POET  ROBINSON  and   WELLAND. 


This  part  of  the  line  embraces  Sections  Nos.  24,  25  and  26,  each  about  one  mile  in 
length,  upon  which  the  work  to  he  done  consists  in  widening  and  deepening  the  channel, 
forming  towing-path,  ditcheS;  off-take  drains,  roads,  etc.  On  Section  No.  25,  the  abut- 
ments, fenders,  etc.,  connected  with  two  swing-bridges  are  to  be  removed,  and  the  piers^ 
abutments,  etc.,  for  one  swing-bridge,  or  probably  those  for  two,  are  to  be  built. 

The  canal  is  to  be  made  IOC  feet  wide  at  bottom  when  sunk  to  an  uniform  depth  of 
2f  feet  below  the  top  of  the  mitre  sill  of  Port  Colborne  Lock.  The  side  slopes  through- 
out are  to  be  made  two  horizontal  to  one  vertical. 

To  make  the  channel  of  these  dimensions  the  increased  width  must  be  taken  off  at 
such  places,  on  either  side  or  on  both  sides,  as  may  be  directed,  and  the  bottom  of  the 
existing  channel  must  also  be  sunk  from  2  feet  9  inches  to  3  feet  throughout 

The  material  excavated  can  generally  be  placed  on  the  same  side  of  the  canal  as  that 
on  which  the  widening  is  done,  or  at  some  other  place  within  the  limits  of  the  respective 
sections,  but  it  is  not  to  be  deposited  at  any  place  within  a  distance  of  one  hundred  and 
fifty  feet  from  the  centre  line  of  the  canal. 

Contractors  should  bear  in  mind  that  the  spoil  ground  will  not  be  continuous,  but 
at  detached  places,  and  may  be  at  or  near  the  ends  of  the  section.  They  should  also  keep 
in  view  the  fact  that  none  of  the  excavation  can  be  deposited  outside  of  the  east  bank, 
for  a  distance  of  two-thirds  of  a  mile  fi-om  the  upper  end  of  Section  26. 

On  Sections  24  and  25  the  canal  will  generally  be  widened  on  the  east 
side,  and  for  about  one-fourth  of  a  mile  at  the  lower  end  of  Section  26,  the 
increased  width  will  be  taken  off  both  sides,  thence  upward  it  will  be  taken  off  the  west 
side. 

The  side  lines  of  the  channel  will  generally  correspond  with  tliose  indicated  on  the 
plana  exhibited,  but  the  Department  of  Public  Works  reserves  to  itself  the  right  of 
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-changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  adroit  of  wideniDg 
the  channel  wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  oq  boch 
sides  as  may  be  subsequently  determined.  These  changes,  it  is  to  be  clearly  and  distixicyy 
understood,  may  be  made  eitlier  before  the  works  are  commenced  or  during  their  pro- 
gress wiohout  giving  cause  for  any  increase  or  diminution  of  the  prioes  tendered  for  tiia 
respective  items  of  work. 

Contractors  have  an  opportunity  of  examining,  on  the  banks,  the  nature  of  the 
material  that  has  been  taken  out  of  the  bottom  of  the  present  canal  on  the  different 
sections ;  still  it  may  bo  stated  for  their  information  that  it  is  generally  of  a  hard  natarei 
especially  in  the  vicinity  of  Burgar  Bridge,  and  at  the  south  end  of  Section  24, 
as  well  as  at  several  places  on  Section  26. 

Attention  is  drawn  to  this  important  matter  at  this  time  so  that  contractoTB  maj 
look  into  it  carefully  and,  with  a  knowledge  ot  the  facts,  be  enabled  to  determine  for 
themselves  the  value  of  the  work  to  be  done. 

At  the  north  end  or  other  places  on  Section  24,  or  wherever  there  is  shoal 
water  that  can  be  tendered  available  for  spoiling  giound,  arrangements  must  be  made  far 
forming  a  bank  at  the  time  of  low  water,  in  a  position  buch  as  will  admit  of  safely  placing 
the  soft  material  in  rear  of  it 

To  effect  this  object,  the  contractor  must  be  prepared  to  urge  on  all  such  parts  of 
the  works  between  the  middle  of  July  and  the  early  part  of  September,  when  the  wato- 
in  the  canal  is  <;enerally  low  ;  and  to  insure  its  efficiency,  he  must  remove  the  soft  mateiiaJ 
for  such  a  depth  as  may  be  required  ;  also  to  form  the  seat  with  a  descent  of  one  foot  or 
more  outward  fi*om  the  canal. 

These  parts  of  the  banks  must  be  made  of  such  a  width  as  may  be  directed^  and,  if 
possible,  be  formed  of  dry  material,  hauled  on  to  the  place  in  carts  or  waggons. 

TowiNO  Path. — All  the  works  connected  with  the  widening  and  deei)ening  on  tha 
diHerent  sections  must  be  carried  on  in  such  a  manner  that  tht 
present  towing  path  shall  not  be  interrupted,  or  any  part  of  it  interfei*ed  with  during  th* 
season  of  navigation,  unless  a  new  and  convenient  line  be  formed  at  that  place  or  other 
approved  arrangements  bo  made  by  the  contractor  (at  his  own  cost  and  expense^  to  enable 
the  towing  service  along  that  part  of  the  canal  to  be  satisfactorily  performed. 

On  both  sides  of  the  channel  the  towing  path  is  to  bo  continuous.  Where  necessaiy, 
it  will  be  made  up  of  material  from  the  excavation  after  the  seat  of  the  bank  has  been 
formed  as  pi*eviously  dchcribed,  and  where  the  water  is  deep  the  seat  must  be  prepared 
by  dredging  if  so  direcced. 

At  all  places  where  formed  in  cutting,  the  front  edge  will  be  99  feet  from  the  centra 
line  at  24 J  feet  above  the  bottom  of  the  canal,  or  22  feet  over  the  present  mitre  sill  of 
Port  Col  borne  Lock. 

They  (the  towing  paths)  will  invariably  be  made  15  feet  wide  on  top  and  have  la 
inoHnation  of  about  twelve  inches  outward  to  a  ditch  at  the  rear  or  toe  of  the  adjoining 
banks. 

Tho  ditch  to  be  generally  3  feet  wiue  at  top,  and  the  bottom  have  such  an  inoUnatioi 
as  wiU  carry  the  surface  water  freely  to  ofif-take  drains  formed  at  such  places  as  circoo 
stances  may  require. 

At  all  places  where  the  natural  ground  is  below  the  level  required  for  the  towing- 
path  or  bauks  adjoining  the  canal  the  suifaoe  must  be  removed  for  such  a  depth  as  nuj 
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be  directed,  and  all  stumps,  roots  and  logs  cut  and  cleared  awaj  for  the  entire  space  t» 
be  occupied  by  the  banks. 

8poil  Banks. — All  standing  trees  must  be  cut  down,  logs  and  brushwood  removed 
(or  burnt)  from  the  place  to  be  occupied   by  spoil  banks,  care  being 
taken  in  all  cases  to  guard  against  damaging  or  interfering  with  the  adjoining  pro|>erty. 

They  are  in  no  case  to  be  formed  on  ground  where  the  stirface  inclines  toward  the 
canal  unless  level  benches  are  first  cut  for  a  foundation.  The  new  material  must  be  kept 
back  at  least  ten  feet  fiom  the  top  edge  of  the  bank  slope,  and  is  not  to  be  raised  mor» 
than  10  ieet  above  the  level  of  the  towing  path  within  a  diKtance  of  160  feet  from  the 
oenii*e  line  of  tho  channel.  Beyond  tlie  distance  stated  the  height  may  be  increased 
after  suitable  di-ains  and  other  provisions  are  made  to  carry  the  surface  water  to  the  back 
ditches. 

The  banks  must,  as  nearly  as  circumstances  will  admit,  be  made  of  an  uniform  height 
and  invariably  have  a  declivity  outwards  of  at  least  one  in  twejity,  and  throughout  be  of 
a  regular  width. 

Back  Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 
it  may  be  necessary  to  provide  for  are  to  be  formed  at  the   places 
and  of  the  dimensions  required,  care  being  taken  that  vhe  old  ditches  are  not  intei-fered 
with  or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 

For  any  damages  that  may  anse  from  this  cause,  whether  the  result  of  inattention 
or  otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  te 
the  owners  of  the  adjoining  property. 

To  form  an  outlet  for  the  ditches  and  for  the  water  which  collects  in  low  places  on 
the  west  side  v  f  the  canal,  wells  are  to  be  sunk  in  connection  with  the  ditches,  from 
whieh  off-take  drains  or  culverts  are  to  be  made  with  such  inclinations  as  wi.l  dischargs 
the  water  freely  into  the  camvl  two  feet  or  more  below  the  assumed  Uvel  of  Lake  Erie. 

These  wells  will  bo  from  2  to  3  feet  square,  and  the  culverts  from  them  are  to  be 
from  15  to  24  inches  square.  They  Are  to  be  built  of  rubble  masonry  laid  in  cement 
mortar,  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a  size  to 
reach  across  the  res|)ective  openings  and  pass  at  least  6  inches  under  the  walls  on  both 
sides ;  the  covering  of  the  culvert  must  also  be  of  flat  stones  of  a  length  which  will 
bear  at  least  6  inches  on  the  side  walls.  The  wells  and  channels  from  them  may, 
however,  bn  formed  of  timber  and  plank  and  a  bridge  be  made  over  the  outlet  if  so 
directed.  In  either  case  the  excavation  and  work  connected  with  the  water-courses 
must  be  done  by  the  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  ths 
chanrel,  as  ^ell  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  out  by  the  officer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  do  anything  ai 
all  likely  to  have  a  tendency  to  imi)air  the  stability  of  the  banlcs. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work, 
must  be  made  as  level  and  uniform  as  possible,  so  as  to  ensure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned  and 
be  madt*  to  corre8[>ond  with  the  lines  marked  out  on  the  ground,  and  agn^eubly  to  th<i 
instructions  of  the  oflicer  in  charge. 
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It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  doatr 
for  the  deepening  and  enlarging  of  the  canal  on  the  sections  above  mentioned  will  be 
measured,  computed  and  paid  for  in  the  "  solid."  For  this  phrpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  the 
water  surface,  and  accurate  soundings  made,  (with  reference  to  fixed  and  permanent  bench 
marks)  at  short  distances  apart,  along  the  whole  length  and  breadth  of  the  work.  A 
duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain  on 
record  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payment  will  be  made. 

Section  No.  25,  as  previously  stated,  embraces  the  i*emoval  of  the  abutments,  |Mlffi, 
fenders,  etc.,  of  two  swing  bridges,  and  also  the  bridges  themselves,  the  works  connected 
with  which  are  to  be  proceeded  with  at  the  time  and  in  the  manner  directed. 

At  the  lower  place  represented  on  the  general  plan  (Quaker  Bridge)  the  abutments 
and  piers  for  a  new  structure  are  to  be  of  masonry,  laid  in  hydraulic  cement  mort&r. 
built  chiefly  of  the  form,  dimensions  and  in  the  manner  herein  described  or  that  may  bn 
subsequently  required. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  cer.tre  line  of  the 
canal,  the  former  16  feet  square  and  the  latter  16  feet  in  width  and  11  feet  thickness  at 
bottom.  An  arched  culvert  6  feet  wide  and  8  feet  in  height  will  be  made  through  ^e 
centre  of  each  pier  on  a  line  ranging  with  the  canal.  They  are  to  be  built  on  a 
foundation  of  timber  and  plank,  the  top  of  which  must  be  at  least  5  feet  below  the 
present  mitre-sill  of  Port  Colbome  Lock.  On  the  lower  course  of  the  masonry,  on  all 
four  sides  of  the  centre  pier,  there  will  be  an  offset  of  about  6  inches,  thence  the  sides 
are  to  be  carried  up  vertical.  The  rest  piers  at  both  ends  of  the  bridge  are  to  have  * 
batter  on  all  sides  of  one  in  twenty-four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate 
truly  for  their  full  depth  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an 
inch.  The  bottom  of  the  arch  or  water-way  to  be  of  dressed  and  pi*operly -join ted  stones 
of  a  size  that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass 
15  inches  under  the  wall,  the  second  course  to  project  1  foot  into  the  opening  and  the 
third  course  6  inches. 

The  face  stones  of  the  piers  to  be  2  and  3  feet  depth  of  bed  in  the  alternate  courses^ 
with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart  from  centre 
to  centra  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so  as  to  lav 
to  joints  one-fourth  {\)  of  an  inch  and  have  the  face  in  all  cases  picked  or  scabbled  to  a 
fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  each  of  the  centre 
as  well  as  the  guide  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stonen  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stone  ;  their  beds  and  joiots 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  ibtll 
not  exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  1^  inches. 

The  piere  for  the  seat  of  the  bridge  are  to  be  21  feet  long,  10  feet  wide  at  bottoin, 
and  laid  on  a  foundation  of  timber  and  plank  at  a  like  depth  as  stated  for  the  other 
piers. 

At  3  feet  over  bottom,  on  the  channel  side,  an  offset  of  6  inclies  will  be  made  in  the 
wall,  over  which  the  face  and  also  the  two  ends  will  be  carried  up  plumb,  and  the  side 
next  the  abutment,  from  the  foundation  upw«trd,  will  have  a  batter  ot  one  in  twelva 
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The  abutments  are  to  be  20  feet  or  more  distant  from  the  bridge  piers,  and  the 
tfoundatlon  of  them  laid  at  5  feet  over  canal  bottom  or  at  such  other  level,  either  above 
•or  below  that  point,  as  circumstances  may  require.  They  are  to  be  7^  feet  or  more  in 
thickness,  cariied  up  to  a  batter  of  one  in  twelve  on  the  face  to  water  line  and  mad« 
plumb  in  the  rear  to  within  4  feet  of  top,  thence  the  walJ  will  diminish  to  the  rear  line 
of  the  coping,' which  will  be  3  feet  in  width.  The  face  work  to  be  similar  to  that 
described  for  the  piers,  and  the  backing  of  large-sized,  well-shaped  stone,  laid  level  in 
Iiill  mortar  and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat  and  rest  of  bridges,  as  well  as  the  abutments,  must 
%all  be  built  of  an  approved  class  of  stone,  fi  ee  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout  and  have  all  the  vertical  joints 
Tvell  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridges  and 
break  joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the 
track  for  the  rollers  of  the  tumtaMe.  They  must  be  full  bedded  throughout  and 
dreesed  so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  most 
have  a  fair  surface,  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to 
he  rounded  off. 

The  pivot'-stoue  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed  ;  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  tlie  latter,  properly  dressed  and  jointed  to  the  width  and  be  at  least  3]^  feet 
an  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  4  feet,  is  to 
be  twenty-four  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone,  in  each  case,  must  be  secured  with  fox-wedged  bolts  1  j^  inches  diameter  let  into 
the  masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  8  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4^  feet  square  at  base, 
•diminishing  upward,  one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
parapet  piers,  and  finished  with  coping,  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments,  for  a  distance  of  40  feet  or  more,  are  to 
be  of  masonry,  arranged  to  wind  gradually  round  to  meet  the  lino  of  the  slope  on  the 
respective  sides.  The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an 
uniform  bearing  throughout  their  entire  length.  Those  under  the  centre  and  rest  piers 
are  to  be  laid  transvei-sely  to  the  canal,  one  foot  apart ;  and,  for  the  other  piers  and  abut- 
meute,  they  are  to  be  laid  either  longitudinally  or  transversely,  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  desciiption  of  puddle 
or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  three  inches  thick,  and  must  be  fastened  to  the 
timbers  with  l^inch  white  oak  treenails  8  inches  long. 


Digitized  by  VjOOQIC 


206 

Bhbet  Pilbs — of  4-inch  pine  plank  are  to  be  pat  in  or  driven  on  all  sidc^  of  the  fners^ 
if  the  officer  in  charge  considers  it  necessary. 

Fenders — are  to  be  constructed  on  l>oth  sides  of  the  water-ways,  extending  for  some 
distance  above  and  below  the  biidge,  as  representeJ  on  general  plan.  They 
are  to  be  formei  by  means  of  piles,  caps,  diiigonal  braces  and  wale  pieces,  ail  «»f  white  oak 
timber;  the  piles  to^be  nob  less  than  12  inches  diamater  at  the  suiiyi  end,  driven  from 
6  to  10  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet  from  centre  to  centre,  and 
one  at  the  intersection  of  the  diagonal  braces.  The  caps  to  be  formed  of  two  pieces, 
each  G  X  10  inches,  arranged  about  8  inches  apart,  and  checked  obliquely  to  receive  & 
dovetail  formed  on  the  hmds  of  the  piles,  to  each  of  which  they  will  be  secured  with 
wrougiit  iron  jscrew-bolts  seven-eighthH  (|)  of  an  inch  diameter,  having  upset  heads  and 
cast  iron  bevol  washers  let  flush  into  the  outside  cap-pieces. 

Immediately  under  the  caps  the  cross-ties  will  connect  with  a  dovetail  the  outer  piles, 
and  be  further  secuird  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an  inch  diameter. 
The  cross-ties  to  be^ir  on  the  inside  piles,  and  the  ends  extend  to  the  outer  side  of  tbe^ 
front  cap-pieces,  and  under  them  a  waling  timber  of  white  oak  8x10  inchna  k  to  be 
fastened  to  the  same  pile  with  a  screw-bolt,  l^inch  round  iron,  with  upset  heads  and 
washers  sunk  flush  as  described  for  the  ca|>pieces.  Where  the  wale  pieces  are  soAi-fed, 
they  must  1>e  secured  to  the  outer  piles  also  with  screw-bolts  seven -eighths  of  an  inch 
diameter,  with  heads,  nuts,  etc.,  as  stated  for  the  othera.  At  7  feet  below  the  top  of  the 
cap-pieces  another  rang<*  of  waling  8x10  inches  is  to  be  put  on  and  fastened  throu^- 
oat  with  bolts,  in  like  manner  as  for  the  upper  tier. 

Diagonal  braces  10  x  12  inches  are  to  be  framed  on  to  the  ends  of  the  cross-ti«^- 
half  checked  in  and  on  to  each  other  where  they  intersect,  and  be  secured  to  the  top  of 
the  centre  pile  with  a  rag  bolt  20  inches  long  and  \^  inch.^s  diameter.  At  the  toe  these 
braoos  are  to  be  secured  to  each  other  by  means  of  a  sorew-bolt  one  inch  diameter  pass- 
ing through  them  and  the  CL<oss-ties,  bevel  washers  suited  to  the  angle  being  used*. 

The  anchor  tisiibers  to  be  dovetailed  between  the  piles  in  like  mann^  as  stated  fior 
the  cross-ties,  and  let  into  the  bank  for  such  a  distance  as  may  be  I'equired,  where  they 
will  be  fastened  to  a  cross  timber. 

For  the  protection  of  the  bridge  and  piers,  a  cluster  of  ten  or  more  piles  will  be 
driven  in  the  centre  of  the  canal,  at  a  suitable  distance  above  and  below  the  range  of  the 
bridge  when  open ;  they  are  to  be  connected  by  means  of  thorough  bolts,  straps,  ete.,  mod 
stand  fully  one  foot  over  the  cap-pieces. 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary 
foundation  for  the  bridge,  fi*amed  bents  of  white  oak  timber  12  x  12  inches  may  be  used 
for  that  purpose.  To  enable  the  latter  plan  to  be  carried  out,  a  trench  must  be  cat  3  feet 
below  canal  bottom  for  the  reception  of  sills,  into  which  the  posts  of  the  bents  are  to  be 
securely  fastened. 

At  bottom  of  canal  and  about  10  feet  over  it,  the  posts  are  to  be  connected  with 
hoiizontal  ties,  and,  bot4  longitudinally  and  transversely,  ranges  of  diagonal  braces  are  to 
be  framed  vertically  in  between  them  and  well  secared  with  straps  and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  pieces,  fi-amed,  bolted 
and  secured  as  previously  described. 

If  considered  necessary,  the  bearings  for  the  fenders  are  to  be  of  crib  work,  ^iroogb 
the  middle  of  which  a  water-way  must  be  formed  longitudinally.     The  cribs  to  be  made 
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of  pine  timber — face  and  en  J  timbers  11x11  inches  and  ties  10  x  11  inches.  They  are 
to  be  laid  1  ^  inches  apart,  dovetailed  at  the  corners,  and  the  ties  are  to  l>e  dovetailed 
between  the  face  timbers  and  secured  with  rag-bolts. 

The  water-way  through  each  is  to  be  formed  by  means  of  longitudinal  side-pieces 
eonneoted  to  the  face  timl»ers  with  short  ties,  and  have  such  floor  and  covering  timbers 
placed  at  suitable  heights  as  may  be  required. 

All  the  interior  spaces  in  the  cribs,  except  those  for  the  waterway,  to  be  filled  with 
a  good  class  of  small-sized  stone  ballast. 

Concrete, — where  used,  must  consist  of  an  appi-oved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydi-aulic  cement  and 
olean,  sharp  sand  in  such  pro})ortion8  as  may  be  required. 

MoRTAB. — The  whole  masonry  of  the  bridge  piers  must  be  laid  in  mortar  made  of 
the  best  hydraulic  cement,  mixed  with  clean,  large-grained,  sharp  sand, 
generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  suoh  other  proportions  as 
may  bo  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and,  until 
used,  mast  be  piotected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contracu)r.  Mortar  to  be  made  only  in  such  quantities  as  i*equired  for  immediate 
oBe,  and  it  must  be  prepared  under  the  dii*ections  and  to  the  satisfaction  of  the  officer  in 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  ( 1  ^)  of  clean,  sharp  sand  to  one  of  cement, 
and  adding  as  much  water  as  may  be  requir^  to  make  the  whole  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar,  or  otherwise,  if  considered  necessary,  must  be 
washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  faice  atones  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

Obdbr  of  Buildimo. — ^The  walls  are  to  be  carried  up  in  suoh  a  manner  as  not  to  have 
moi*e  than  two  unfinished  courses  at  one  time,  and  so  that  one 
wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  are  to  be 
properly  grouted  up  before  another  course  is  commenced. 

Soitsfble  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
most -be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

If  satisfactory  arrangements  can  be  made  with  those  directly  interested,  Burgar 
Bridge  will  not  be  rebuilt,  but  a  road  will  be  made  on  the  west  side  of  the  canal  to 
accommodate  the  public  travel  crossing  by  way  of  the  Quaker  Bridge.  In  case  it  is 
foand  that  both  of  these  bridges  must  be  continued,  their  respective  piers  and  abutments 
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^ill  be  similar,  and  the  contractx>r  must  be  prepared,  on  getting  six  months*  notioey  io 
eonstruot  those  for  Burgar  Bridge  at  the  same  rates  and  prices  as  sUted  in  the  tender  for 
Quaker  Bridge. 

The  preparations  of  materials  for  the  piers,  etc.,  of  a  new  swing  bridge  at  Burgar  Rottd 
is,  however,  not  to  be  proceeded  with  until  alter  tlio  contractor  has  received  an  official 
notification  to  that  effect. 

In  either  case,  after  due  notice  has  been  given,  all  necessary  materials  must  be  pro- 
vided, delivered  and  prepared  so  that  the  works  can  be  done  between  the  closing  of  navi- 
gation one  year  and  the  opening  of  it  the  following  spring  or  during  the  winter,  in  which 
the  water  will  be  drawn  down  as  low  as  possible,  for  these  and  similar  purposes. 

For  about  110  feet  on  the  upper  and  lower  sides  of  where  the  bridge  is  to  be  boilt, 
the  excavation  required  to  be  done  for  the  widening  and  deepening,  preparing  foundatioDi 
of  piers,  etc.,  will  be  measured,  estimated  and  paid  for  as  bridge-pit  excavatioiv 

The  road  contemplated  to  be  formed  as  in  some  measure  a  substitute  for  Burgar 
Bridge,  will  be  in  the  i-ear  of  the  spoil  bank  on  the  west  side  of  the  canal  and  about  two- 
thirds  of  a  mile  long.  It  must  be  raised  where  necessary  with  material  from  the  canal 
excavation,  or  cut  down  as  may  be  required  to  an  uniform  grade  longitudinally,  rounded 
transversely  in  a  satisfactory  manner,  have  ditches  cut  on  both  sides  of  such  dimenaiong 
and  with  such  bottom  inclinations  as  may  be  required  for  efficient  drainage. 

Culverts  under  the  road  bed  are  to  be  made  to  connect  the  side  ditches  ;  when  of 
small  dimensions  they  are  to  be  formed  of  3-inch  pine  plank,  but  when  required  to  be 
more  than  12  inches  square,  they  are  to  be  of  stone,  the  bottom  and  covering  pieces  of 
which  must  be  at  least  6  inches  longer  than  the  width  of  the  opening. 

From  the  culverts  off-take  drains  are  to  be  cut  to  the  back  ditches  of  the  canal  or 
.ix>  the  wells  previously  described. 

The  new  portion  of  the  road,  as  to  grade,  drainage  and  in  all  other  respects,  most 
be  at  least  equal  to  the  best  part  of  any  of  the  roads  with  which  it  connects. 

Any  road  diversion  that  is  found  to  be  necessary  on  Section  No.  26  must  also  be 
formed  in  like  manner  as  that  above  described. 

The  removal  of  the  abutments,  guide-piles,  down  to  four  feet  below  the  level  of  the 
present  mitre  sill  at  Port  Oolbome  Lock,  also  the  waling  and  other  timbers  at  ends  tnd 
sides  of  each  of  the  present  bridges,  together  with  that  of  the  swing  portion  of  the  atnic- 
ture,  should  all  be  embraced  in  one  bulk  sum  for  each  place,  which  must  include  hauling 
and  placing  them  where  pointed  out  within  a  distance  of  700  feet  All  the  materials, 
timber,  iron,  etc.,  are  to  remain  the  property  of  the  Department  of  Public  Works. 

The  bulk  sum  tendered  for  unwatering  the  pit  for  the  bridge  foundation  must 
embraoe  the  oost  of  constructing  all  coffer  dams  required  to  keep  out  the  water,  and  to 
guard  against  leakage,  springs  or  surface  drainage,  together  with  the  expense  of  pumping, 
bailing,  removing  ice  and  snow  and  every  contingency  connected  with  unwatering  the 
bridge  foundation  or  any  other  portions  of  the  works  during  the  progress  of  the  opera- 
tions, and  the  satisfactory  removal  of  all  coffer  dams  and  other  temporary  structures  at 
•  or  before  the  usual  time  of  opening  spring  navigation. 

DsTAiLRD  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangement  and  general  mode  of  construction,  but  detailed  work- 
ing drawings,  arranged,  modified  and  adapted  to  the  locality  and  all  such  parts  of  the 
structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 
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Matebials,  Service  Ground,  <fec. — Tlie  contractor  must  provide,  at  his  own  cost  and 

expense,  all  the  StTvice  ground  that  maj  be 
"required  for  temporary  roads  or  for  the  placing  or  preparing  of  materials,  beyond  the 
Jand  that  may  be  acquired  for  canal  purposes  by  the  Department  of  Public  Works.  Ho 
must  also  provide,  furnish  and  deliver,  at  his  own  cost,  all  necessary  mab<*.rial8,  and  procure 
^11  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  every ching  necessary  for 
the  satisfactory  execution  and  completion  of  the  work  as  contemplated  in  this  specifica- 
tion. 

All  the  materials  mu^t  be  of  tho  best  class  of  their  respective  kinds,  and  the  prices 
tendered  for  the  seveml  items  of  work  must  cover  the  en»iro  cost  of  their  purchaf^e, 
delivery,  worknianship  and  every  contingency  connected  with  the  Hue  prosecution  of  the 
work  as  herein  desciibed  and  the  instructions  of  the  engineer  in  charge. 

The  operations  must  be  conducted  in  such  a  mannei  as  not  to  interrupt  or  impede 
-the  p\.ssage  of  vessels  or  in  any  way  injuriously  interfew  with  the  navigation,  and 
subject  to  the  canal  regulations  now  in  force,  or  such  others  as  may  be  adopted  and 
sanctioned  by  His  Excellency  the  Governor-General  in  Council. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
-forme,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract  satisfactory  security  will  1^  required  on  real 
estate  or  by  a  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an 
.amount  of  fiv^  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  tha  progress  estimates  will  be  paid  until  the  completion  of 
tho  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  iwdents  of  the  Dominion,  billing  to  become  sureties  for  the  carrying  out  of 
thes«  conditions  as  well  as  the  <lue  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
*' Tender"  has  been  accepted  shall  have  entered  into  contnict,  and  must  be  proceeded 
with  in  such  a  nianner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole 
of  the  works  embraced  in  the  contract  can  bo  fully  completed  on  or  before  the  Ist  day  of 
^pril,  1877. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works. 
•Ottawa,  17th  June,  1875. 
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APPENDIX  No.   18. 

WELLAND  CANAL 


SPECIFIC  A  TIONo/the  Work  to  be  done  on  SECTION  No.  TWENTY^ 
SEVEN  of  (he  Enlargement. 


This  section  is  about  5,600  feet  in  length,  and  includes  the  principal  part  of  the' 
enlargement  of  the  canal  within  the  boundaries  of  the  Town  of  Welland,  the  construction 
of  an  aqueduct  over  the  Chippawa  River,  taking  down  the  greater  part  of  the  present 
lift  lock  between  the  river  and  the  canal,  building  a  new  lock,  removing  the  abutments 
of  the  present  road  bridge  which  connects  the  east  and  west  parts  of  the  Town  of  WelUnd, 
constructing  piers  and  abutments  for  a  new  swing  bridge  farther  to  the  south  or 
opposite  what  is  called  Division  Street,  forming  a  conduit  on  the  east  side  of  the  canal 
to  carry  the  drainage  into  the  Chippawa  River  at  a  point  below  the  present  aqueduct, 
and  such  other  works  as  are  herein  described  or  may  he  required  and  which  the  contrmctor 
may  be  called  upon  to  execute  in  connection  with  the  contemplated  improvements. 

The  channel-way  is  to  be  enlarged  to  a  width  of  one  hundred  feet  at  bottom  whea 
sunk  to  an  uniform  depth  of  two  feet  nine  inches  below  the  top  of  the  present  mitre  sill 
of  the  lock  at  Port  Colbome  ;  and  the  foundations  of  all  permanent  structures,  such  as 
!)ridge  abutments  and  piers,  aqueduct,  etc.,  are  to  be  placed  sufficiently  low  for  a  depth 
of  15  feet  in  the  reach  at  assumed  low- water  level  of  Lake  Erie. 

The  approaches  at  both  ends  of  the  aqueduct  and  the  width  of  the  water-waj, 
where  required,  must  be  increased  to  such  dfmensions  as  may  be  dii*ected  when  the  \rorks 
are  in  progress. 

The  new  .aqueduct  will  be  placed  on  the  west  or  up-stream  side  of  the  existing 
one  and  at  a  distance  cf  from  75  to  80  feet  from  it. 

The  channel- way  will  for  the  most  part  be  widened  on  the  west  side  and  the 
position  of  the  respective  structures  will  generally  correspond  with  the  lines  shown  in 
red  on  the  general  plan  exhibited.  The  Department  of  Public  Works,  however,  reserves, 
to  itself  the  right  of  changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will 
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ftdmii  of  widening  the  channel  wholly  on  either  one  side  or  the  other,  or  of  increasing 
the  width  on  both  sides,  as  may  be  subsequently  deteimined ;  also  of  altering  the  position 
of  any  or  all  of  the  structures  one  hundred  feet  or  more  either  to  the  right  or  left,  or  of 
plaoing  any  one  or  all  of  them  five  hundred  feet  or  more  either  upward  or  downward 
from  the  place  indicated  on  the  general  plan  exhibited,  or  in  such  other  position  as  may 
be  considered  most  advantageous  for  the  pui-pose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  principal  part  of  the  excavation  for  the  widening  and  deejwning  of  the  channel 
will  be  clay,  but  part  of  it,  especially  toward  the  lower  end  of  the  section,  is  of  a  hard 
nature,  consisting  of  indurated  clay  and  gravel  stone  firmly  cemented  together. 

All  the  side  slopes  in  cuttings  as  well  as  those  of  the  banks  ai*e  to  be  made  two 
borisontal  to  one  vertical,  except  where  they  connect  with  walls  of  masonry,  when,  for 
snob  a  distance  as  may  be  required,  they  may  be  made  one-half  horizontal  to  one  vertical 
or  to  any  other  angle  between  the  least  and  greatest  of  these  two  slopes  as  may  be 
directed. 

The  material  excavated  on  the  north  side  of  the  Chippawa  River  for  the  widening 
and  deepening  of  the  canal,  the  foundation  for  the  north  end  of  the  aqueduct  and 
approaches  to  it,  the  foundation  for  the  lock  and  approach  to  it,  or  at  least  all  that  portion 
of  it  in  each  case  that  can  be  done  by  manual  labor  in  the  usual  way,  must  be  hauled 
by  carts,  waggons  or  otherwise,  and  placed  in  siK)il  in  that  portion  of  the  old  or  original 
canal  on  the  north-west  side  of  the  river,  or  at  such  other  places  in  that  vicinity  as  may 
be  directed,  within  a  distance  of  1,000  feet  from  the  place  where  tho  material  has  been 
removed,  except  what  is  required  for  embankment.  The  balance  of  the  excavation, 
whether  over  the  water  surface  or  under  it,  must  be  hauled,  transported  and  disposed  of 
in  the  manner  subsequently  described,  at  such  places  on  either  the  east  or  west  bank  of 
the  canal  as  may  be  directed,  within  a  distance  of  two  miles  along  the  canal  either  to 
the  south  or  to  the  north  of  where  the  material  has  been  removed. 

The  contractor  must  find  the  means  to  transport,  handle,  elevate  and  deposit  the 
material  at  the  place  or  places  directed,  and  at  such  a  dist^ance  back  from  tho  eastern  or 
western  water  line  of  the  canal,  and  in  the  manner  herein  described  for  the  spoil  banks 
at  other  places. 

Ct  is,  however,  to  be  distinctly  understood  that,  if  the  material  is  required  to  be 
placed  on  the  east  side  of  the  canal,  the  arrangements  for  the  disposing  of  it  must  be 
such  as  not  in  any  v/ay  or  shape  to  interfere  with  the  free  and  uninterrupted  towage 
of  vessels. 

In  widening  and  deepening  that  part  of  the  channel  between  the  south  end  of  the 
aqueduct  and  the  south  end  of  the  section,  the  material  to  be  removed,  as  well  as  that 
from  the  foundations  of  the  piers  and  abutments  of  the  road  bridge  and  southern  part  of 
the  aqueduct,  can  for  the  most  part  be  placed  along  the  west  side  of  the  channel,  partly 
in  the  original  canal,  which  is  to  be  filled  up  to  the  level  of  the  adjoining  ground,  and  the 
t>alanoe  of  the  excavation  placed  in  the  manner  and  at  such  a  distance  back  from  the 
water  line  as  subsequently  described. 

Towino-Path. — The  works   throughout   must  ba  carried  on  in   such  a  manner 

that  the  present  towing-path  shall  not  be  in  any  way  inteiTupted 

or  any  part  of  it  interfered  with  during  the  season  of  navigation,  unless  a  new  and 
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convenient  trackway  be  formed  at  that  place,  or  other  approved  arrangements  b© 
made  by  the  contractor,  at  his  own  cost  and  ex|)en8e,  to  enable  the  towing  service  along 
that  [)ai  t  of  the  canal  to  be  8i\tisfactorily  peiformed.  It  in  to  be  continuous  on  both 
sides  of  the  canal  except  opposite  the  entiunce  to  the  Jock  and  on  the  oast  side  at 
botli  ends  of  tlie  new  aquetluct ;  where  fornu-d  in  cutting  and  at  phices  unconnected 
with  structuros,  its  front  edge  will  l)e  99  ieet  from  the  centie  line,  at  :^4|  feet  above  the 
boLtoin  of  the  CJimd,  or  ti2  feot  over  the  present  mitre  sill  of  Port  Colbonie  Lock.  It  will 
for  the  most  part  be  mad^  15  feet  wide  on  top  and  have  an  inclination  of  about  12  inches 
outward  to  a  ditch  in  the  rear  or  at  the  toe  of  the  8loi>e  of  the  adjoining  bank. 

The  ditch  to  be  at  least  3  J  feet  wide  on  top  and  the  bottom  to  have  such  an  inclina- 
tion as  will  carry  the  surface  water  freely  to  oif-take  drains  formed  at  such  ]jlaces  as 
circumstances  may  require. 

It  will  be  observed  from  the  nature  of  the  work  that  all  that  portion  of  it  under  the 
water  surface  connecttjd  with  the  enlargement  and  deepening  of  the  prism  can  be  done  by 
machinery  during  the  summer  months,  ])rovided  proper  precautions  are  taken  to  guani 
against  interfeiing  with  the  navigation.  Contractora  will  therefore  be  expected  and 
required  to  [)rovide  the  necessary  equipment  for  that  puri>ose  and  be  fully  prejwired  to 
excavate,  haul,  tiansport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to 
be  expeclitiously  removed  and  de|)Osited  at  the  places  above  mentioned,  unless  they  are 
able  to  show  to  the  full  satisfaction  of  the  Department  of  Public  Works  that  they  are  in 
a  jiosition  to  execute  the  work  in  some  other  way  in  a  more  expeditious  manner  within 
the  time  agreed  upon  for  its  completion. 

If  any  of*  the  adjoining  proprietors  are  desirous  of  having  their  land  raise  I  to  an 
extent  that  would  render  it  an  object  for  spoil  ground,  the  contractor,  on  receiving  the 
sanction  of  the  Department  of  Public  Works,  may  use  part  of  the  excavated  material  for 
that  purpose. 

Spoil  Banks — are  in  no  case  to  be  formed  on  ground  where  the  surface  inclines 
toward  the  canal  unless  level  benches  a'c  fii'st  cut  for  a  foundatioa 
for  the  bank.  The  new  material  deposited  must  be  kept  back  at  least  ten  feet  fi-om  iho 
top  of  the  bank  slops  and  must  not  be  raised  moro  than  ten  feet  aiiove  the  level  of  the 
towing  path,  within  a  dist*ince  of  85  feet  from  the  surface  water  line  of  the  canal  on  that 
side  on  which  the  spoil  bank  is  formed.  Beyond  the  distance  stated  the  lieight  may  be 
incr&ised  after  suitaide  drains  and  other  provisions  have  been  made  to  carry  the  surfACd 
water  to  the  back  ditches. 

The  spoil  banks,  as  nearly  as  circumstances  will  admit,  roust  be  made  cf  an  uniform 
height  anil  invariably  have  a  declivity  outward  of  at  least  one  in  twenty,  and  throaghoat 
be  of  a  regular  width. 

Back  Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 
it  may  be  necessary  to  provide  for  are  to  be  formed  at  the  places 
and  of  the  dimensions  required,  care  being  taken  that  the  old  ditches  are  not  interfered 
with  or  the  drainage  in  any  way  interrupted  befoi-e  the  new  ditches  are  fully  available. 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise  on  the  part  of  the  conti-actor,  he  will  be  held  strictly  and  legally  liable  to 
the  ownei-s  of  the  adjoining  property. 

To  form  an  outlet  for  the  now  ditches  or  present  water-courses,  other  than  ihom 
specially  ref  rred  to,  weils  are  to  be  sunk  in  connection  with  them,  from  which  off-take 
drains  or  culverts  are  to  be  made  with  such  inclinations  as  will  dfscharge  the  water  freelty 
into  the  canal  two  feet  or  more  below  the  assumed  level  of  Lake  Erie. 
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These  wells  will  be  from  two  to  three  feet  squarp,  and  the  culverts  from  them  are 
to  be  from  15  to  24  incJies  square.  They  are  to  be  built  of  rubble  masonry  laid  in  cement 
mortar ;  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a  size  to 
reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on  lK>th 
ndes  ;  the  covering  of  the  culverts  must  also  bo  of  fiat  stones  of  a  length  which  will  bear 
at  least  6  inches  on  the  side  walls.  The  weUs  and  channels  from  them  may.  however,  be 
formod  of  timber  and  plank,  and  a  bridge  be  made  over  the  outlet  if  so  directetl.  la 
either  case  the  excavation  and  work  connected  with  the  water-courses  must  bo  done  by 
the  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  bt^nks,  the  contractor  must  be 
guided  sti-ictly  by  the  lines  marked  out  by  tho  officer  in  charge. 

Ho  must  also  take  great  care  not  to  ctit  into  the  inside  slopes,  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  present  channel  when  deepened,  as  well  as  that  of  the  new  work, 
mnst  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned  and 
be  made  to  correspond  with  the  Hues  marked  out  on  the  ground,  and  agreeably  to  the 
inBtractioDS  of  the  otilcer  in  charge. 

Embankments. — When  the  ground  on  which  a  bank  adjoining  tho  canal  or  any  per- 
manent structure  is  to  be  formed  is  below  the  water  level,  the  surface 
must  invariably  be  I'emoved  for  such  a  depth  as  may  be  required  by  the  nature  of  the 
material  and  circumstancas.  In  all  such  cases  the  entire  space  to  be  occupied  by  the 
bank  must  be  cleared  of  all  sods,  turf,  muck,  loose  stones,  logs,  roots,  slabs,  saw-dust  and 
all  kinds  of  rubbish  or  objectionable  matter  ;  bose  earth  or  such  as  will  admit  of  water 
percolating  through  it,  must  also  be  removed  for  such  a  depth  as  the  otficer  in  charge  may 
consider  necessary  to  enable  a  proper  connection  with  the  bottom  to  be  formed. 

The  seats  of  all  banks  must  be  made  nearly  level ;  but  where  tho  surface  of  the 
g^nnd  is  such  that  there  is  a  solid  bank  between  the  [>]ace  of  deposit  and  the  channel, 
part  of  the  seat  may  have  an  inclination  outward,  provided  there  is  within  a  distance  of 
100  feet  a  bank  sufficiently  solid  to  prevent  the  lower  part  of  the  embankment  or  spoil 
from  moving.  This  must  b)  observed  on  all  parts  ot  the  section,  but  more  especially 
when  forming  banks  at  both  ends  of  the  new  aqueduct  and  other  places  in  that  vicinity, 
aa  well  as  those  connected  with  the  new  lock,  or  at  any  place  where  a  bank  has  to  be 
formed  over  sloj)ing  ground,  otherwise  the  seat  must  invariably  be  eirher  cut  down  so  as  to 
give  a  level  bearing  or  be  made  into  bencht!S,  each  of  which  must  of  itself  present  a  hori- 
^ntal  suiface  of  suificient  width  to  admit  of  a  suitable  connection  being  made  and  no  as 
to  guard  against  any  tendency  to  slide. 

For  preparing  the  seits  of  banks  the  material  removed  will  bo  measured  in  the 
'*  solid,"  and  the  quantity  piid  for  at  the  same  rate  as  for  earth  excavation  on  that  pirt 
of  the  section  on  which  the  work  is  done  :  this  rate  should  be  cleirly  understood  to  incl'ide 
the  cost  of  handling  all  kinds  of  material  necessary  to  effect  the  object  and  the  removal  of 
the  same  to  such  places  within  the  limits  of  tho  section  or  elsawh^re  as  may  ba  directed. 

When  forming  bank^,  raising  or  widening  others,  or  forming  embankments  adjoining 
the  aqueduct  or  lock,  or  wheresoever  a  wjter-tlght  bank  is  rejulrel,  the  viater'al  must  be 
hauled  on  to  i/ie  respectiva  banks  in  carts  or  w^/jons  atul  iiid  on  in  Layirs  not  exceeding 
one  foot  in  depth  at  a  tunej  and  if  the  work  is  done  at  a  dry  season  of  the  year  water 
most  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 
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PcTPDLB  Beds, — where  necessary  to  be  made  in  any  of  the  banks,  must  be  earned  op 
at  the  same  time  the  banks  are  formed.  They  must  consist  of  thm 
best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity,  laid  ob 
in  layers  not  exceeding  S  inches  in  thickness,  each  of  which  must  be  watered,  pi-opeiij 
cut  transversely  and  longitudinally,  well  trodden  and  j>ounded,  and  everything  done  tlwt 
may  be  required  to  form  them  into  puddle  walls  impervious  to  water. 

Aqueduct  over  the  Chippawa  Kiveb. 

This  structure  is  to  be  of  dressed  gray  limestone  masonry,  laid  throughout  in  hydraolk 
cement  mortar,  and  will  be  formed  with  six  archways,  any  four  of  which  will  collectiveiy 
be  of  sufficient  sectional  ar?a  to  allow  the  water  of  the  Chippawa  River  to  pass  freely; 
all  of  them  are  to  be  arranged  and  made  of  a  depth  suited  to  the  enlarged  scale  of  navig^ 
lion  as  herein  described. 

It  is  to  be  placed  in  the  bed  of  the  river  from  75  to  80  feet  to  the  westward  ol 
the  present  aqueduct,  and  be  in  other  respects  so  situated  that  the  face  of  its  norik 
abutment  shall  he  four  feet  to  the  noi*th  of  that  of  the  present  one,  and  the  range  of  t^ 
south  sides  of  the  second  pier  from  the  north  side  in  both  the  old  and  the  new  strucUinsi 
shall  coiTespond. 

From  the  face  of  the  north  abutment  to  that  on  the  south  side  the  distance  will 
be  277  feet  at  the  springing  line  of  the  arches,  and  the  breadth  at  the  soflSt  of  the  arcbes 
112  feet;  springing  line  to  be  3  feet  over  the  top  of  the  upper  offset  in  foundation ;  risa 
of  arches  7  feet,  and  top  of  coping  of  side  or  parapet  walls  28|  feet  over  the  centre  part 
of  the  intrados. 

As  the  water  of  the  river  must  pass  at  the  time  the  works  are  in  progress,  it  if 
contemplated  to  build  the  principal  part  of  the  new  structure  in  two  divisions,  but  in 
reality  at  tlii*ee  different  times.  This  is  to  be  done  in  order  that  the  coffer  dams  neceasoij 
to  enable  the  work  to  be  laid  dry  shall,  at  the  time  when  in  use,  occupy  only  a  part  df 
the  river  channel,  the  width  of  which  is,  however,  to  be  increased  on  the  north-west  sidt 
to  such  an  extent  as  circumstances  will  fiermit  or  is  warranted  by  the  range  ot  the  upper 
part  of  the  stream  and  the  relative  positions  of  the  structures. 

The  dams  must,  of  course,  bo  arranged  in  such  a  manner  as  to  occupy  the  lets* 
possible  space  consistent  with  their  efficiency  and  with  a  view  to  their  cxpeditioai 
removal  when  no  longer  required. 

The  centre  line  of  the  new  aqueduct  will  be  parallel  to  that  of  the  existing  one,  hot 
171  feet  farther  to  the  west,  and  will  in  other  respects  be  situated  as  previously  stated^ 
unless  for  some  special  reason  its  |)Osition  has  to  be  changed,  to  another  fixed  point  withiii 
the  limits  first  mentioned. 

Excavation. — The  site  of  the  new  structure  or  that  part  of  it  for  11 J  feet  beyo&d 

the  face  of  the  abutment  wall  on  both  sides,  or  for  a  length  of  500 

feet  and  a  distance  of  62  J  feet  on  each  side  of  the  centre  line,  or  a  space  of  125  feet,  is  to 

be  sunk  by  dredging  to  the  full  de{»tli  of  41  feet  below  the  top  of  the  coping  of  the  present 

aqueduct,  or  to  about  23  feet  below  the  medium  water  level. 

The  seats  for  the  different  piers,  after  the  pit  has  be^^n  laid  dry,  are  to  be  excavated 
4.73  feet  lower,  or  to  a  depth  of  45.73  feet  balow  the  point  above  mentioned  (coping  of 
present  aqueduct)  and  the  seats  of  the  abutments,  or  that  part  of  them  next  the  water 
ways,  are  to  be  sunk  to  44.23  feet  below  the  bench  mark  above  referred  to. 

The  space  between  the  two  structures  is  to  be  dredged  to  the  depth  of  37  feet 
below  the  same  point,  or  to  the  level  of  the  floor  of  the  present  archways  ;  and,  for  a 
distance  of  05  feet  above  or  on  the  west  side  of  the  new  work,  the  bottom  is  to  1>e  dredgei 
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to  ike  level  of  39  feet  or  more,  if  required,  below  tbo  same  fixed  point,  that  is  to  sar, 
the  top  of  the  coping  on  the  Eoatb-west  Bido  immediately  over  the  abutment  of  the  present 
^ueduct. 

In  order  to  give  as  much  spaoe  as  possible  for  the  flow  of  the  river  at  the  time 
when  the  works  are  in  progress,  the  channel  above  and  adjoining  the  new  structure  is  to 
be  widened  out  on  the  north-west  side  to  the  line  indicated  in  red  on  the  general  plan 
exhibited,  or  for  such  other  width,  or  to  such  a  depth  as  may  be  considered  necessary  by 
the  Department  of  Public  Works. 

The  material  removed  by  dredging  for  the  foundation  of  the  aqueduct,  the  deepening 
and  widening  of  the  channel  to  the  extent  above  described,  or  for  such  other  extent  as 
may  be  required,  must  be  taken  up  the  Chippewa  River  by  the  contractor  and  deposited 
on  ground  acquired,  at  his  own  cost  and  expense,  at  such  place  or  places  on  the  banks  as 
may  be  approved  of  by  an  oiHcer  entrusted  with  that  duty. 

It  will  not,  however,  under  any  cii*cumstances,  be  allowed  to  be  deposited  in  the 
i^ver,  and  the  place  selected  on  the  banks  for  placing  it  must  be  sufficiently  solid  to  carry 
the  additional  weight  without  any  risk  of  sliding  or  settlement,  or  in  any  way  having  a 
tendency  to  diminish  the  width  or  depth  of  the  river  at  or  near  che  place  where  the  spoil 
bank  is  formed. 

The  contractor's  arrangements  must  be  such  that  the  material,  after  it  has  been 
taken  to  the  place  where  it  is  to  be  spoiled,  can  be  lifted  and  thrown  back  or  be  other- 
wise placed  at  such  a  distance  back  from  the  water  line  as  to  leave  no  doubt  whatever 
but  that  the  river  for  its  full  width  and  depth  shall  continue  to  be  clear  and  uninter- 
rupted. 

The  material  excavated  from  the  pit  (below  the  level  of  41  feet  under  the  top  of  the 
coping  of  the  present  aqueduct)  after  the  ])it  shall  have  been  laid  dry,  must,  of  course,  be 
taken  out  chiefly  over  the  si.les  of  the  coffer  dams,  the  cost  of  which,  together  with  that 
of  finding  the  necessary  spoil  ground  on  which  to  place  it,  must  be  embraced  in  the  price 
tendered  for  that  item  of  work. 

Coffer  Dams — may  be  constructed  by  means  of  two  ranges  or  more  of  square  piles, 
closely  and  carefully  driven,  wiih  a  suitable  space  of  not  less  than 
6  feet  in  width  between  them  for  puddled  clay.  The  piles  should  be  at  least  18  inches 
square,  sawn  or  dressed  straight  and  driven  by  a  suitable  mm  between  two  horizontal 
ranges  of  guide  or  wale  pieces  fastened  with  screw-bolts  1  inch  diameter  to  gauge  piles 
driven  not  more  than  10  feet  apart  in  line  of  dam.  The  inside  wale  pieces  to  be  removed 
after  the  piles  are  driven  and  before  the  puddle  is  put  in  place.  The  inside  range  of 
sheeting  piles  must,  of  course,  be  supported  by  means  of  butti^sses  or  counterforts  formed 
either  of  piles  driven  close  at  right-angles  to  the  dam,  or  they  may  be  of  skeleton  frame- 
work, the  intermediate  spaces  in  either  case  being  strengthened  by  means  of  raking  and 
horizontal  braces,  to  guard  against  unduly  straining  the  dam  or  any  movement  under  the 
pressure  to  which  it  may  be  subjected  during  fi'cshets  ;  the  variation  between  high  and 
low  water  is  lully  6  feet. 

The  inner  arid  outer  rows  of  piles  can  at  ordinary  water  surface  be  connected  with 
cross  timbers  and  at  places  lower  down  by  means  of  scl^3w-bolts  formed  of  bars  of  wrought 
iron  3  J  inches  wide  by  |  of  an  inch  thick,  forged  in  such  a  manner  that  the  part  at 
the  ends  which  passes  through  the  piles  will  be  made  round  and  of  a  like  sectional  area 
as  the  flat  bar  ;  but  before  one  of  the  ends  in  each  case  is  interfered  with  a  piece  of  boiler 
plate  12x15  inches  is  to  be  shrunk  on  to  the  middle  of  the  bar ;  both  of  which  (bar  and 
boiler  plate)  when  in  the  work  are  to  have  a  vortical  position,  but  at  right  angles  to 
ieach  other. 
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These  tie-bolts  are  to  have  nuts,  iron  plates  and  large  wooden  washers,  and  riioald 
be  put  in  at  least  5  or  G  feet  below  the  water  surface  as  the  driving  of  the  seocmd 
course  of  sheeting  piles  progresses. 

The  line  of  the  different  sides  and  ends  of  the  fii*st  section  of  the  dam,  if  constructed 
chiefljr  of  piles,  may  l)e  of  a  circidar,  elliptic  or  other  form,  as  may  be  subsequently 
determined. 

It  is  believed,  from  the  natni-e  of  the  material  which  forms  the  bottom,  that  the 
greater  portion  of  the  piles  i*eqnired  for  a  dam  of  the  class  above  referred  to  can  b© 
driven  without  being  shod  with  iron,  and  that  one  top  band  will  be  sufficient  for  every 
ten  or  twelve  piles. 

The  materials  used  for  the  puddle  must  be  such  that  it  will  settle  down  generally  in 
a  solid  mass,  and  that  when  in  place  and  beaten  down  carefully  in  thin  layers  it  will 
form,  as  a  whole,  a  wall  sufficiently  compact  to  preyent  water  passing  through  it. 

The  dams  are  to  be  built  in  three  different  sections  ani  in  such  a  manoar  at  t<> 
embrace  separate  portions  of  the  work,  viz.  : — 

First  Section — to  embrace  the  space  to  be  occupied  by  the  three  southern  arch- 
ways, piers,  etc.,  of  the  aquaduct. 

Second  Section — to  include  the  fourth  archway  from  the  south  side,  together  with 
the  piers  connected  with  it,  and  must  be  constructed  so  as  to 
connect  with  the  sides  of  the^r^^  section  in  such  a  manner  as  will  admit  of  removing  th^ 
end  of  that  part  of  the  dam. 

Third  Section— embraces  the  space  to  be  occupied  by  the  two  northern  archways, 
and  will  consist  of  a  separate  dam  to  b3  formed  after  the  water  of 
the  river  can  be  turned  through  the  four  southern  archways. 

The^ir*^  section  of  the  dam  may  be  mide  to  include  the  space  for  the  oblique  line  of 
wall  between  the  south-west  abutment  of  the  present  structure  and  thut  of  the  new  one, 
otherwise  a  separate  dam  may  be  put  in  for  that  pur,>ose  ;  and  when  the  wall  between 
the  two  structures  has  been  built,  the  first  section  of  the  main  dam  can  be  connected 
with  it  by  lotting  the  ends  of  horizontal  timbers  into  checks  formed  in  tlis  face  of  the 
masonry  for  that  purpose. 

The  second  section  is  not  to  be  commenced  until  the  works  of  the  three  aonthem 
arches  are  wdl  advanced  and  the  spring  freshet  of  the  season  on  which  it  is  to  b« 
proceeded  with  has  passed  off,  when  the  0[)eration8  connected  with  the  s*H5ond  section 
must  be  urged  forward  with  such  a  degi'ee  of  energy  that  the  dam  can  be  built,  the 
north  end  of  the  first  section  removed,  the  foundation  of  that  part  ot  the  structure  laid,, 
the  walls  and  arch  carried  up,  as  well  as  all  the  masonry  connected  with  the  three 
southern  arches  and  side  walls  over  the  whole  four  aiches  niised  to  such  a  height  as  to 
bo  at  least  over  medium  water  level  before  the  close  of  building  operations  that  season- 
Arrangements  are  to  be  made  in  the  end  or  face  of  the  fourth  pier  fron»  the  sonih 
•ide  and  walls  over  it  for  checks  or  otherwise,  in  order  that  the  third  section  of  the  dam 
can  be  pi'operly  joined  to  it. 

This  latter  section  may  b*i  made  to  embrace  the  construction  of  a  dam  such  aa  will 
admit  of  building  a  transverae  wall  l>etween  the  abutments  of  tho  old  and  new  struotbrca^ 
otherwise  a  separate  dam  may  be  formed  to  enable  that  part  of  the  work  to  be  done. 
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It  may  here  be  stated  that  as  the  dams  are  solely  for  the  purpose  of  enahUug  the- 
foundations  to  be  prei>ared  and  the  permanent  parts  of  the  work  to  be  carried  out» 
they  may  be  constructed  in  accordance  with  the  genen'l  description  above  given  ;  other- 
'wiae  they  may  lie  formed  by  means  of  crib  work  for  tlie  iuside  range  of  the  water-tight 
oomparunent,  and  square  piles  driven  close  for  the  outside. 

In  the  event  of  this  course  being  adopted,  the  side  of  the  cribs  next  the  puddle 
chamber  muse  bo  sheeted  with  two  tier^  or  courses  of  boards  put  on  so  as  to  break  joints  ; 
they  are  invariably  to  be  well  driven  into  the  bottom  and  secured  to  the  side  of  th3  oribs 
-with  the  assistance  of  a  diver. 

The  space  between  the  cribs  anl  outer  sheeting  piles  U  to  be,  of  course,  filled  with 
the  best  description  of  malerial  that  can  be  found  in  the  vicinity,  mixed  with  gravel  and 
other <irise  prei>ared  for  forming  a  puddle  wall,  which,  when  properly  beaten  down,  will 
prevent  water  passing  through  it. 

There  would  also  require  to  be  tie-rods  between  the  outer  range  of  piles  and  the 
oribfi  similar  to  those  referred  to  in  case  the  dams  be  formed  chiefly  of  piles. 

The  alternate  compartments  of  the  cribs  might  only  be  filled  with  stone,  as  a 
large  portion  of  the  necessary  weight  could  be  placed  on  top,  and  for  which  purpose 
laz^e  flat  stones,  required  for  other  parts   of   the    works,  might  be  temporarily  used. 

In  short,  the  dams  necessary  for  enabling  the  works  to  be  unwatered  may  be 
constructed  in  either  of  these  ways,  or  in  such  other  way  that  they  will  occupy  the 
least  space  consistent  with  the  probability  of  their  success,  and  that  they  are  formed 
in  sections  corresponding  in  extent  with  those  previously  mentioned,  and  that  the^ 
respective  parts  in  each  case  are  such  as  will  be  likely  to  effect  the  object  herein 
contemplated  in  their  construction. 

Contractors,  when  tendering  for  this  important  part  of  the  undertaking,  are 
expected  to  state  a  bulk  sum  for  which  they  would  be  willing  to  construct  and  maintain 
each  of  the  three  diHerent  sections  of  the  dam,  including  in  the  Jirst  section  the  dam 
necessary  for  access  to  the  foundations  of  the  oblique  wall  at  the  south  end  between  the 
abutments  of  the  old  aqueduct  and  the  new  structures. 

In  the  third  section  is  to  be  included  the  dam  required  for  access  tD  the  foundation 
of  the  cross  wall  between  the  north  abutments  of  the  old  and  new  structures. 

The  bulk  sum  tendered  for  unwatering  each  of  these  three  different  sections  of  the 
foundation  for  the  aqueduct  must  embrace  the  construction  of  all  necessary  coffer  dams, 
the  unwatering  of  that  portion  of  the  work,  the  maintenance  of  the  respective  dams, 
fillins;  up  the  different  spaces  within  the  dams  with  water  and  again  laying  them  dry  as 
often  as  may  be  found  necessary,  and  keeping  the  whole  or  any  part  of  the  sections  diy 
as  long  as  may  be  lequired  by  the  Department  of  Public  Works  for  the  setting  of  the 
mortar  or  any  o'^hcr  pnri)ose  connected  with  tlio  ])ermanent  works  tliat  may,  in  the- 
opinion  of  the  officer  in  charge,  be  considered  necessary. 

Contractors  should  bear  in  mind  when  tendering,  that,  although  the  works  con- 
neoted  with  the  formation  of  the  dams  ai-e  to  be  carried  on  under  tho  direction  of  the 
officers  entrusted  with  the  general  su[>erintendence  of  the  works,  and  who  will  point  out 
^e  limits  within  which  the  dams  are  to  be  formed,  still  the  contractor  is  to  be  held 
strictly  and  legally  respoiisible  for  their  construction,  suitableness,  stability  and  main- 
tenance, and  for  the  unwatering  of  the  enclosed  space  at  the  time  agreed  upon  aud  as 
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•  often  afterwards  as  it  may  from  any  cause  be  filled  either  in  part  or  as  a  whole,  and  for 
keeping  it  un watered  for  the  full  length  of  time  required  to  execute  and  complete  the 
permanent  works  contemplated. 

The  different  amounts  tendered  for  coffer  dams  and  unwatering  the  works  must  also 
embrace  the  full  and  complete  removal  of  the  respective  sections  of  the  dams.  This,  it  ii 
to  be  clearly  understood,  is  to  be  done  in  such  a  way  that  for  the  part  of  the  dam 
between  the  old  aqueduct  and  the  new  structures  the  puddle  walls  must  invariabljbe 
taken  out  first ;  and  as  the  piles  cannot  be  allowed  to  be  pulled  or  drawn  out,  they  must 
be  cut  off  about  the  top  liue  of  the  pitched  stone  InveH  of  the  water-ways  of  the  new 
aqueduct. 

The  timber  work  must  in  all  cases  be  removed  as  rapidly  as  it  is  loosened,  and 
every  precaution  taken  that  may  be  required  to  guard  fully  against  obstructing  the 
water-ways  of  either  the  old  or  new  structures. 

This,  the  contractor  should  clearly  and  distinctly  understand,  must  be  done  at  the 
time  and  in  the  manner  he  is  called  upon  to  do  so,  whether  it  be  during  the  winter 
season,  by  the  emnloyment  of  divers,  or  at  any  other  season  of  the  year,  or  in  any  other 
way  whatsoever  that  the  Department  of  Public  Works  may  consider  necessary  to  effect 
the  object. 

In  case  it  is  found  necessary  to  form  a  water-tight  bulkhead  across  the  trunk  of  the 
new  aqueduct  (at  the  time  the  first  division  of  the  structure  is  in  progress,  or  after  it  hai 
been  carried  up  to  the  line  of  high  water),  either  for  the  purpose  of  excluding  or  retaining 
the  water,  or  tb  serve  both  purposes  when  required,  tho  contractor  will  bo  expected  to 
state  the  bulk  sum  for  which  he  would  construct  such  a  dam  or  bulkhead,  and  remove  it 
when  no  longer  r<  quired — the  difference  of  level  between  the  crown  of  the  arches  and 
high  water  in  the  river  being  about  1 1 J  feet,  and  between  the  same  point  and  low  water 
6^  feet.  The  bulkhead  is  principally  intended  for  medium  water  or  about  8J  feet  over 
the  crown  of  the  arches. 

When  a  section  of  the  pit  has  been  unwatered,  the  bottom  is  to  be  sunk  to  the 
depth  required  for  a  stratum  of  concrete,  which  is  to  form  a  beaiing  surface  for  the 
masonry  of  the  abutments  and  piei*s,  as  well  as  for  the  pitched  stone  work  under  the 
water-ways  of  the  structure. 

The  bottom  under  the  respective  abutments,  for  a  distance  of  13  feet  parallel  to  the 
centre  line  of  the  canal  and  for  the  whole  width  to  be  occupied  by  the  aqueduct  anditi 
connecting  walls,  is  to  be  sunk  uniformly  to  a  level  surface  at  44^^^^^  feet  below  the 
coping  of  the  present  aqueduct.  On  this  a  stratum  of  concrete  2  J  feet  in  depth  is  to  he 
placed  to  form  a  seat  for  the  masonry. 

The  bottom  for  each  of  the  ])ier3  is  to  be  excavated  to  the  full  depth  of  ^^^^^  f^^ 
below  the  same  fixed  point  on  the  coping  of  the  present  aqueduct,  or  2^  feet  below  the 
general  bottom,  for  a  width  of  UiJ  feet  measured  along  the  centre  liue,  except  at  the 
second  pier  from  the  north  abutment,  for  which  the  width  to  be  excavated  to  the  depib 
above  stated  will  be  17^  feet. 

The  interveiiing  spaces  or  those  under  the  archways  are  to  be  kept  2^  feet  higher,  or 
made  to  an  uniform  level  surface  at  ^^jq^  feet  below  the  same  point  on  the  preset* 
aqueduct  coping. 

At  these  different  levels  and  for  the  extent  stated  at  the  respective  places,  that  is,  the 

•  distanee  on  the  centre  line  and  width  of  the  structure,  its  off-sets,  cut-waters,  etc,  the 
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bottom  must  be  trimmed  off  to  a  smooth  and  uniform  Burfnce,  and  the  sides  of  the  cut  for 
the  deeper  parts  made  straight  and  plumb. 

The  material  excavs^ted  must  in  all  cases  be  taken  out  of  the  pit,  hauled,  trans- 
-ported  and  disposed  of  either  for  the  purpose  of  forming  embankment,  or  be  spoiled  on 
..ground  provided  by  the  contractor  bejond  the  line  of  high  water  of  the  river. 

If  the  bottom  material  continues  to  be  of  a  like  class  as  indicated  by  the  borings,  the 
•abutments  and  piers  of  the  structure  will  be  placed  on  a  stratum  of  concrete,  and  the 
space  under  the  different  arches  be  of  pitched  stone  laid  in  cement  mortar  upon  a  stratum 
of  concrete.  The  concrete  to  be  made  with  hydmulic  cement  in  the  manner  subsequently 
described,  laid  on  in  layers  not  exceeding  10  inches  in  depth,  each  of  which  must  be  well 
rammed  or  beaten  down.  •  The  cut  formed  for  it  under  the  piei's  and  abutments  must  be 
entirely  filled,  and  care  taken  that  it  is  of  the  full  depth — 2^  feet — and  that  the  top  is 
l>rought  to  a  fair  level  surface  for  the  masonry. 

In  every  case  ^where  concrete  is  nsed  to  form  a  bearing  surface,  it  must  be  allowed 
to  remain  a  few  days  exposed  to  the  action  of  the  atmosphere  before  it  is  coverod  with 
masonry. 

Under  the  different  water-ways  the  layer  of  concrete  is  to  be  nine  inches  deep  in  the 
centre,. increasing  toward  the  sides  to  about  33  inches,  leavin<j  a  regular  curved  surface  or 
invei*t  two  fefit  lower  in  the  middle  than  at  the  sides.  On  this  a  pitched  covering  of  gray 
limestone  21  inches  in  depth,  in  regular  courses  of  from  5  to  9  inches  in  thickness  is  to 
be  laid  in  full  floating  beds  of  hydraulic  cement  mortar  before  the  centres  for  arches  are 
placed.  The  mortar  is  to  be  made  in  the  manner  and  in  the  proportions  subsequently 
.described. 

All  the  stones  used  for  this  purpose  must  be  of  the  full  depth  (21  inches),  and  bo 
picked,  scabbled  or  otherwise  dressed  on  all  their  four  sides  and  ends,  so  that  when  in 
place  the  joints  shall  in  no  case  exceed  f  (five-eighths)  of  an  inch.  The  upper  surface 
o£  each  invert  must  present  a  moderately  fair  surface  throughout,  and  the  sides  of  it  are 
to  be  of  a  like  height  as  the  top  of  the  upper  off-set  on  the  lower  part  of  the  masonry  of 
i,he  piers  and  abutments. 

On  the  upper  and  lower  sides  of  the  aqueduct  a  trench  is  to  be  excavated  across 
tUie  river,  outside  the  line  of  the  respective  cut- wafers,  and  sunk  fully  one  foot  below  the 
bottom  of  the  layer  of  concrete  which  forms  the  seat  of  the  piei-s.  It  is  to  be  2J  feet  in 
-width,  and  in  it  a  wall  of  concrete  is  to  be  carried  up  to  a  height  corresponding  with  the 
surface  line  of  the  invert.  This  wall  may  be  extended  from  time  to  time  as  the  dams  will 
permit,  but  every  stretch  of  it  between  any  two  of  the  piers  must  be  carried  up  to  its  full 
jieight  within  three  days  after  it  is  commenced. 

In  order  to  protect  the  north-west  bank  of  the  river  when  the  current  is  thrown  on 
Ihat  side  by  the  cofferdams,  a  range  of  sheeting  piles,  if  directed,  is  to  be  driven  close, 
on  such  a  line  as  will  be  likely  to  effect  that  object  in  the  most  efficient  manner,  and  be 
continued  until  it  intersects  the  western  side  of  the  east  wall  of  the  old  lock.  To  enable 
this  to  be  accomplished,  the  bank  will  be  cut  down  to  low- water  line,  and  gauge  piles 
driven  about  1 0  feel  apart,  to  which  guide  waling  pieces  are  to  be  bolted  on  l>oth  sides, 
to  insure,  as  far  as  practicable,  that  the  intermediate  piles  are  driven  truly. 

The  whole  of  them  are  to  be  12  inches  square,  and  of  sufficient  length  when  driven 
to  stand  at  least  2  fe-'t  ovar  high-water  mark.  When  they  have  answeretl  the  purpose 
contemplated,  part  of  them  may  by  cut  off  to  serve  as  bearing  piles  and  part  as  sheet- 
piling  for  the  wing  walls. 
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If  found  necessary,  piles  nre  also  to  be  driven  in  front  of  the  oblique  wall  c^satdeir 
ing  the  abutments  at  the  south  ends  of  the  aqueducts. 

In  the  event  of  the  bottom  mateiial  turning  out  different  from  what  is  indicated  bj 
the  borings,  it  may  be  found  necessary  to  drive  foundation  piles,  and  otherwise  form  s 
suitable  bearing  surface  tor  the  structure  in  the  following  manner : 

Bearing  Piles, — if  necessary  for  the  foundation,  must  be  of  white  oak  timber  not 
less  than  10  inches  diameter  at  the  small  f^nd  and  of  such  length 
as  may  be  required  by  the  circumstances.  They  are  to  be  driven  in  straight  rows  over 
the  area  to  be  occupied  by  the  abutments,  piers,  etc.,  by  a  ram  weighing  not  less  than 
2,000  pounds,  falling  through  a  space  of  at  least  ?$0  feet,  until  the  pile  does  not  drive 
moi-o  chan  one  inch  at  a  blo^r. 

They  are  to  be  about  three  feet  apart  from  centre  to  centre,  both  cross  and  longitu- 
dinally of  the  piers  and  abutments,  or  such  other  distance  apart  as  may  be  subsequently 
determined. 

After  they  are  driven  to  the  full  depth  required,  their  tops  are  to  be  aocuratelj 
levelled  to  receive  sills  or  grillage  timbers  of  while  oak  12  inches  squai-e.  The  cross  and 
longitudinal  sills  must  be  checked  into  each  other  whem  requii-ed  and  are  to  be  secured 
to  the  heads  of  the  piles  by  means  of  white  oak  treenails  ;  their  upper  surface  must  be 
dubbed  straight  and  level  to  receive  the  planking,  and  the  spaces  between  them,  as  well 
as  between  the  piles,  must  be  filled  with  concrete. 

The  floor  under  the  piers  and  abutments  will  be  of  4-inch  oak  plack,  secured  by 
l^inch  oak  treenails,  and  must  bear  uniformly  upon  the  sills,  and  a  bod  of  fresh-made 
cement  mortar  placed  on  the  concrete. 

A  course  of  sheet  piles  4  inches  thick  and  7  feet  long  will  be  placed  along  both 
sides  of  each  pier,  and  one  along  the  front  and  sides  of  the  abutments.  They  are  all  to 
be  connected  with  a  I'ange  of  sheet  piles  of  like  dimensions,  earned  along  each  side  of  the 
aqueduct  immediditely  on  the  upper  and  lower  sides  of  the  starlings. 

The  sheet  piles  must  be  well  jointed  and  have  their  outer  edges  chamfered.  When 
in  place,  their  tops  ure  to  be  fastened  to  the  sills  with  9-inch  spikes  ;  those  across  the 
water-ways  are  to  be  spiked  to  sill  timbers  placed  there  and  secured  to  piiea  driven  for 
that  purpose. 

Masonry. — The  stone  of  which  the  aqueduct  is  to  be  built  must  be  of  the  best 
class  of  approved,  sound  and  dumble  gray  limestone,  free  from  seams, 
drjs,  shakes,  sand  holes  and  all  other  defects,  and  generally  of  the  dimensions  herein 
stated.  The  face  stones  must  be  of  uniform  texture  and  color,  laid  in  regular  courses  on 
their  natural  beds.  In  the  retaining  or  side  walls  of  the  structure,  the  courses  may  vary 
from  15  to  30  inches  in  height,  but  the  thickest  courses  above  the  crown  of  the  arches 
must  invariably  be  placed  lowest,  thence  diminish  upward  in  regular  succession  to  the 
courae  under  the  coping.  The  face  work  of  the  abutments,  piers,  the  inside  face  of  th^ 
retaining  walls  and  their  principal  adjoining  wings  are  all  to  be  of  boucharded  work, 
and  dressed  throughout  in  such  a  manner  that,  when  laid,  neither  the  horizontal  nor  the 
vertical  joints  will  at  any  place  exceed  ^\  of  an  inch. 

As  previously  intimated,  there  are  to  be  six  aixihes,  each  of  40  feet  8T)an  and  7  feet 
rise.  It  may  now  be  stated  that  the  three  at  the  south  end  and  the  northern  one,  are  te 
be  circular  segments  made  to  a  radius  of  «^>2y^^j-  feet ;  about  four-lifths  of  each  of  the 
other  two  arches  are  to  be  made  to  a  like  radius,  but  the  other  one-lilth  of  them,  which 
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tkdjoina  the  fourth  pier  from  the  south  end,  is  to  ba  made  of  a  radius  of  1 1 J  feet,  and  thef 
springing  line  in  both  these  cases  will  be  3  feet  lower  than  that  of  the  other  arches  or 
that;  of  the  o2)posite  sides  of  the  same  arches  ot  which  they  form  a  part. 

It  being  thus  contemplated  to  build  the  now  structui'es  at  three  different  times,  but 
in  such  a  manner  as  to  he  in  two  divisions — that  is  to  say,  to  exe.;ute  th«  works  connected 
with  the  four  southern  arches  independently  of  the  two  at  the  north  end  of  the  structure. 

This  unavoidable  course  renders  necessary  the  adoption  of  certain  precautionary 
.measures,  intended  to  meet  the  thrust  of  the  fourth  or  northern  arch  of  the  first 
division. 

With  a  view,  in  part,  of  effecting  this  object,  the  second  pier  fmm  the  north  end  i% 
to  be  two  feet  wvler  than  any  of  the  others,  and  part  of  the  two  adjoining  arches  aw  to 
be  made  in  some  re^^jiects  elliptical ;  in  addition  to  which,  the  thinl  and  fourth  ai*ches 
from  the  south  end  of  the  structure  are  to  be  connected  together  by  tie-rods  in  the 
following  manner  : 

Six  tie-rods  are  to  be  let  in  between  the  two  lower  courseii  of  footings,  to  the 
masonry,  of  a  length  to  i-each  from  the  south  side  of  the  third  or  middle  pier  to  the  north 
«ide  of  the  fourth  or  what  may  be  called  the  abutment  pier  and  the  north  part  of  the  first 
4li  vision. 

These  rods  are  to  be  arranged  in  such  a  manner  that  three  of  them  will  come 
Erectly  under  and  within  the  line  of  the  retaining  wall  on  each  side — one  being  under 
the  centre  line  of  the  wall,  one  two  feet  from  the  line  of  the  outer  face,  and  another 
within  two  foet  of  the  inner  line.  They  are  to  be  of  wi-ought  iron  2J  inches  square  or  of 
ground  iron  3  inches  diameter,  as  may  be  subsequently  decided.  They  may  be  in  two 
Jengths,  coupled  in  an  approved  manner  by  means  of  a  suitable  connecting  bolt  passing 
through  a  double  eye  formed  on  the  end  of  one  half,  and  a  single  eye  made  on  the  other 
half  of  tho  bar. 

The  outer  ends  of  each  bar  to  be  upset,  ono  end  slotted  for  a  key  and  the  other  end 
screwed  to  receive  a  nut  and  washer.  The  joints,  keys,  thread  and  nuts  must  in  all  cases 
be  fully  equal  to  the  sti-en^^h  of  the  bar. 

On  the  upper  side  of  the  first  course  of  masonry  over  the  arches  there  arc  to  bo  bars 
of  like  dimensions  directly  over  those  first  menbione«!,l3t  inthiiifull  depth  into  the  stone. 
They  aro  to  be  welded  so  as  to  be  in  one  piece,  and  liave  ey«s  formed  in  thera  to  receive 
the  ends  of  vertical  bars,  and  are  to  be  made  to  \-eceive  a  key  at  one  end  and  be  screwed 
for  a  nut  at  the  other.  The  nuts,  keys  and  w«ld  must  in  every  case  have  a  strength 
«qual  to  the  full  section  of  the  bar. 

Tliere  are  also  to  be  vertical  bai-s  passing  down  through  the  third  and  fourth  piers, 
and  through  eyes  made  for  that  purpose  in  both  the  xipiter  and  lower  horizontd  bars.  The 
lowfjr  end  of  each  of  these  vertical  bars  is  to  he  screwed  into  a  cj.st  iron  plate  bedded  in 
the  concrete  on  which  the  stone  wortc  rests,  and  after  passing  through  the  upper  bar  they 
are  to  be  screwed  down  tight  before  the  masonry  above  theui  is  laid. 

If  the  vertical  bars  are  not  placed  before  the  masonry  is  carried  up,  the  holes  mado 
for  them  in  the  stones  must  be  loosely  filled  with  wooden  plugs  to  guard  against  their 
being  obstructed  by  mortar,  etc. 

Those  stones  at  the  springing  of  the  fifth  arch  which  can  be  laid  before  the  second 
section  of  the  cofibr  dam  is  removed  are  to  be  fastened   by  straps  and  dowels  in  such  a 
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manner  as  to  secnre  them  with  a  view  of  getting  as  much  weight  as  possible  oik  the 
foarth  pier  before  the  centres  are  struck  or  slackened. 

The  stones  forming  the  lower  part  of  the  masonrj  are  to  be  of  large  dimensions  f 
those  for  the  footings  of  both  abutments  and  piers  must  be  in  courses  18  inches  in  height^ 
and  gonerallj  from  16  to  20  square  feet  area  of  bed,  and  in  no  case  less  than  12  feet  area 
of  bed. 

They  must  invariably  be  of  the  full  height,  and  be  picked,  scabbled  or  otherwise 
dressed  into  regular  blocks  before  being  brought  on  to  the  work,  and  such  as  will  lay 
throughout  to  horizontal  joints  not  exceeding  five-eighths  of  an  inch,  and  vertical  joints  of 
not  more  than  one  inch  and  a  quarter. 

This,  it  is  to  be  distinctly  understood,  applies  to  the  whole  of  the  two  footing  courses 
of  each  of  the  abutments  and  to  the  three  footing  courses  of  each  of  the  piers.  The  full 
width  of  the  latter*  (the  piers)  must  in  all  cases  be  made  up  of  not  more  than  two  and 
three  stones  alternately. 

For  the  fourth  pier  from  the  south  end  the  footing  courses  must  be  20  inches  in 
height  and  of  still  larger  dimensions  than  those  above  mentioned,  as  the  first  or  lowest 
course  has  a  width  of  13^  feet,  which  must  in  like  manner  be  made  up  with  two  and  three 
stones  alternately. 

The  second  couvse  of  this  pier  which,  for  a  time,  will  foi*m  an  abutment,  must  be 
secured  to  the  lower  one  by  vertical  bolts  or  joggles,  and  the  stones  bo  connected  with 
each  other  by  means  of  dowels  of  l|-inch  iron  4  inches  long  let  in  horizontally. 

The  third  or  upper  course  of  the  footings  of  this  (the  fourth)  pier  must  be  made  up 
of  two  stones  in  width,  which  will  be  the  springing  course  for  tlie  arches  on  each  side  and 
must  therefore  be  formed  into  a  skew-back,  all  the  stones  of  which  are  also  to  be  dowelled 
to  each  other,  and  secured  to  the  course  underneath  with  bolts  or  double  joggles  in  like 
manner  as  the  second  course  is  to  the  firat  one. 

All  the  other  piers  above  the  footings  must  be  made  up  of  two  stones  in  width  and 
16  inches  in  height,  arranged  so  as  to  form  a  bond  of  at  least  ono  foot  on  alternate  odea- 
as  well  as  lengthwise  of  the  pier. 

The  face  of  the  stones  must  be  dressed  to  a  batter  of  one  in  twelve  and  have  their 
backs  scabbled  so  that  the  joints  between  the  two  ranges  of  stone  shall  not  exceed  one 
inch. 

The  upper  course  in  each  of  the  piers  is  to  bo  formed  into  a  skew-back  for  the 
springing  of  the  arches ;  the  nose  or  thin  part  of  all  of  these  stones  must  be  at  least  four 
inches  thick,  increasing  at  the  required  angle. 

The  width  of  the  pier  must  be  made  up  of  two  stones  each  3^  feet  wide.  Their  baoka 
must  be  scabbled,  picked  or  otherwise  dressed  so  that  the  Vertical  joint  between  them 
shall  not  exceed  one  inch,  and  the  course  immediately  below  them  must  be  so  arranged 
that  the  skew-back  will  form  a  bond  of  at  least  12  inches  both  longitudinally  and  trans- 
versely of  the  piers. 

It  is  to  be  observed  that  the  face  of  the  upper  footing  course  of  the  abutments  and 
piers  on  the  side  adjoining  the  arch  must  in  all  cases  be  bevelled  so  as  to  overhang  abont 
three  inches,  and  thus  form  an  abutment  for  the  pitched  stone  invert  to  be  built  for  tbe 
bottom  of  the  water-way. 
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The  arches  must  be  formed  in  regular  unbroken  courses  of  stone  the  full  depth,  laid 
throughout  in  full  mortar  beds,  to  joints  not  oxceediug  three-sixteenths  (^)  of  an  inch. 

The  voussoirs  or  arch  stones  must  have  three  feet  six  inches  (3}  feet)  depth  of  bed  at 
the  springing  line,  gradually  diminishing  toward  the  crown  or  key-stone  of  the  arch,  where 
they  are  to  be  not  less  than  two  feet  eight  inches  (2§  feet)  in  depth  of  bed. 

The  whole  of  them  must  be  headers,  that  is  to  say,  they  must  in  all  cases  be  of  the^ 
full  depth  stated,  and  when  prepared  the  stone  in  every  range  or  course  must  have  a  mean 
thickness  of  not  less  than  14  inches  or  more  tban  21  inches.  Their  beds  must  be  dressed 
perfectly  smooth  and  straight  and  increase  tnily  from  the  intrados  according  to  the  radius 
of  onrvature  previously  stated,  namely  32j\y  feet,  except  the  elliptical  portions  of  the 
fourth  and  fifth  arches  from  the  south  end,  which  are  to  have  a  radius  of  11^  feet  For 
the  depth  of  2^  feet  at  the  crown,  gradually  increasing  to  3^  feet  at  the  springing  line 
measured  from  the  soffit,  their  beds  must  invariably  be  kept  full  without  depressions, 
"  wants  "  or  other  defects,  so  that  when  prepared  they  will  present  a  fair  and  even  bear- 
ing surface  throughout.  They  must  be  in  lengths  of  not  less  than  2|-  feet.  At  the  ends 
the  arrises  must  be  kept  good,  and  the  end  joints  kept  full  for  at  least  three-fourths  of 
the  depth  of  the  stone. 

The  extrados  or  backs  of  the  arch  stones  are  to  be  roughly  hammer-dressed  to  the 
proper  dimensions  they  should  hayi  when  in  the  place  they  are  to  occupy. 

The  intrados  or  lower  side  of  the  arch  must  be  dressed  and  boucharded,  and  the  beds- 
of  the  voussoirs,  across  the  whole  length  of  the  ai-ch,  are  to  be  chamfered  to  the  breadth 
and  depth  of  one  inch. 

The  heads  of  the  ring  stones  are  to  be  dressed  and  project  one  inch  and  a  half  beyond 
the  general  line  of  wall.  They  are  to  be  jointed  to  such  lines  as  will  admit  of  forming 
suitable  connections  between  them  and  the  face  stones  of  the  spandrel  walls  and  at  the 
joints  they  are  to  be  chamfered  as  stated  for  the  beds  of  the  voussoirs. 

The  stones  in  all  the  different  ranges  or  courses  must  invariably  break  joint  over  and 
with  each  other  at  least  12  inches,  and,  when  being  laid,  they  must  be  driven  up  by 
means  of  a  heavy  wooden  maul  to  the  joints  above  stated,  three-sixteenths  of  an  inch. 

All  the  end  joints  must  be  carefully  and  fully  grouted  as  the  works  proceed,  and 
every  precaution  adopted  to  make  all  the  joints  between  the  stones  in  the  arches,  as  a 
whole,  as  well  as  all  the  works  connected  with  them,  sufficiently  tight  to  effectually 
prevent  the  escape  of  water  from  tlie  canal  and  guard  against  it  entering  from  the  river. 

The  starlings  or  cut-waters  at  both  ends  of  the  piers  are  to  have  a  projection  of  3J 
feet ;  they  are  to  be  of  a  curved,  pointed  shape  from  the  top  of  the  upper  offset  td  the- 
springing  line  of  the  arches,  thence  their  projection  and  width  will  gradually  diminish 
until  they  wholly  terminate  at  a  point  about  4^  feet  higher.  P^rt  of  each  end  of  the* 
abutment  pier  is,  however,  to  be  carried  up  to  medium  high  water  to  form  a  bearing  for 
the  cofier  dams. 

Tlie  arches  are  to  be  formed  on  properly  framed  centimes  of  sound,  moderately  well 
seasoned,  suitable  timber,  and  be  of  approved  construction,  securely  and  satisfactorily 
braced  and  fitted  up.  They  must  be  supported  on  slack  blocks  such  as  will  admit  of  their 
being  gradually  lowered  at  least  six  inches. 

Conti  actors  are  requested  to  bear  in  mind  that  centres  and  covering  will  be  required 
for  at  least  four  of  the  arches  at  one  time,  and  that  the  cost  of  all  materials  fuid  work- 
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manship  connected  with  their  construction,  fitting  up  and  removal,  and  of  fitting  np  such 
of  them  as  may  be  again  requii-ed,  or  of  others  in  their  stead,  must  be  embraced  in  tfa» 
bulk  sum  tendered  for  centres,  the  material  in  them  after  use  to  remain  the  property  of 
the  contractor. 

Cut  Stone. — ^Tlie  sides  of  the  abutments,  the  wing-walls  on  the  west  side,  end  walk 
connecting  the  present  aqueduct  with  the  new  structure,  are  all  to  be 
of  cut  stones  with  a  "  rock  face,"  having  a  chiselled  draft  of  one  inch  and  a  half  wide 
around  their  arrises.  They  are  lo  be  dressed  and  laid  to  a  better  of  one  in  twelve,  or 
such  other  batter  as  may  be  requii-ed,  and  are  to  be  straight  or  curved  as  the  i>ositioQ  of 
the  wall  in  which  they  are  to  be  placed  renders  necessary. 

When  dressing  the  stones  their  arrises  must  be  kept  good,  their  uppor  and  lower 
beds  made  parallel,  and  the  end  joints  in  all  cases  kept  full  for  at  least  two-thirds  th© 
depth  of  the  beds. 

The  back  parts  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  and  a 
quarter  in  width. 

They  are  to  consist  of  headers  and  stretchers,  the  latter  to  he  at  least  three  feet  long 
in  lino  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate  courses. 
In  each  couise  there  must  be  headers  of  at  least  ti^o  feet  length  of  face  and  4^  feet  depth 
of  bed,  placed  not  more  than  1 1  feet  from  centre  to  centre. 

The  header*  in  each  course  are  to  be  arranged,  as  nearly  as  possible,  mid- way  between 
those  in  the  course  imn^ediately  below. 

The  faces  of  the  abutments  are  to  be  boucharded  and  must  be  carried  up  with  a 
header  and  stretcher  alternately. 

No  two  vertical  joints  in  adjoining  courses  are  to  l»e  nearer  to  each  other  than  13 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  properly  formed 
throughout. 

When  the  face  stones  arc  over  twenty-four  inches  in  height,  the  depth  of  bed  of  the 
stretchers  in  alternate  courses  must  be  at  leiist  1^  times  their  height,  and  the  headers  2^ 
times  their  height,  and  in  all  cases  the  tail  of  a  header  must  have  a  width  §  the  lengtii 
of  its  face. 

The  connecting  walls  are  to  be  10  feet  thick  at  liottom,  with  counterforts  2|-  x  5  feet 
and  10  feet  apart  ;  they  are  to  be  carried  up  plumb  in  the  rear  to  within  five  feet  of  the 
top,  where  a  frost  batter  will  be  commenced,  and  terminate  at  the  top  of  the  coping 
which  is  to  be  3J  feet  wide.  At  the  ends  they  ore  to  be  bonded  into  the  abutment  waib 
of  the  present  aqueduct,  the  toothing  checks  for  which  are  to  be  included  in  the  price  for 
•masonry. 

If  directed,  two  checks,  each  12  inches  wide  and  12  inches  deep,  are  to  be  formed  in 
-the  faoe  of  the  south  connecting  wall. 

The  wing  walls  on  the  west  side  are  each  to  terminate  in  a  pier  at  its  outer  mid. 
The  coping  upon  them  is  to  be  3 J  f«et  wide,  from  which  a  frost  batter  is  to  increaw 
downward  at  the  rate  of  four  inches  each  foot  for  the  first  five  feet,  thence  the  back  » 
to  be  plumb.  The  thickness  of  the  wall  at  the  bottom  will,  however,  depend  on  the 
height  at  which  a  proper  foundation  can  be  obtained. 
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For  those  parts  of  the  wall  above  referred  to,  namely,  the  abutments,  the  wing  walLi 
on  the  west  side  and  walls  connecting  the  old  and  new  structures,  the  backing  must  con- 
sist of  large,  well-shaped  stones,  not  Jess  than  9  inches  in  thickness  and  three  square  feet 
area  of  bed,  laid  level  in  full  inortar  beds  and  properly  bonded  throughout  the  wall. 
"When  the  depth  of  the  face  stone  equals  or  exceeds  1 8  inches,  two  thicknesses  of  backing 
"may  be  used,  provided  their  joint  depth  does  not  exceed  that  of  the  face  work. 

The  beds  and  joints,  when  necessary,  must  be  scabbled  or  picked  to  admit  of  laying 
the  stones  close,  and  to  insure  an  uniform  and  equal  bearing  on  the  course  beiow  and  for 
the  course  alK>ve  ;  no  pinning  will  be  |)ermitted.  The  backing  stones  must  in  all  cases 
i)e  laid  on  their  broadest  beds,  and  the  stone  against  a  face  header  must  occasionally 
extend  to  the  rear  line  of  the  wall. 

The  rear  sides  of  the  abutments  are  to  form  horizontal,  elliptical  arches,  which  at  the 
sides  will  correspond  with  the  inner  line  of  a  continuation  of  the  retaining  walls. 

The  stones  of  these  arches  must  be  of  large  dimensions,  roughly  dressed  or  scabbled, 
so  as  to  radiate  fairly  to  the  curve  ;  this  arched  form  to  be  continued  up  to  within  four 
feet  of  the  crown  of  the  arches  of  the  water-way  ;  and  care  must  be  taken  that  the  heart- 
ing of  the  walls  up  to  that  height  shall  consist  of  large-sized  stones,  well  jointed  and 
bedded  throughout. 

Ketaininq  Walls. — The  side  or  retaining  walls  of  the  structure  are  to  be  13|  feet 
in  width  at  the  bottom  line  of  the  canal,  and  their  outer  faces, 
as  well  as  those  of  the  spandrel  walls  under  them,  are  to  be  cut  stone  "  rock  work,*' 
-dr^sed  with  a  chiselled  draft  one  inch  and  a  half  wide  around  the  arrises. 

The  face  work  of  the  spandrel  walls  is  to  be  properly  "fitted,  by  checking  or  other- 
wise, to  the  heads  of  the  ring  stones ;  all  other  parts  of  these  walls  u[>  to  the  crown 
of  the  arches  are  to  be  of  blocic  masonry,  pre^mred  and  laid  as  herein  subsequently 
-described. 

The  inner  faces  of  the  retaining  walls  for  a  stretch  of  about  427  feet  on  the  east 
side  and  462  feet  on  the  west  side  are  to  be  of  cut  stone  neatly  boucharded  on  the  face, 
the  stones  for  both  outer  and  inner  faces  of  which  must  be  dressed  so  as  to  lay  to  three- 
sixteenths  of  an  inch  mortar  joints  and  to  a  batter  of  one  in  twenty -four.  They  are  to 
conwist  of  headers  and  stretchers,  the  latter  to  be  two  feet  six  inches  (2^  feet)  and  three 
feet  six  inches  (3^  feet)  depth  of  bed  in  alternate  courses.  In  every  course  there  must  be 
headers  not  less  than  2  feet  long  in  line  of  wail  and  5  feet  depth  of  bed. 

The  stretchers  are  not  to  be  less  than  three  (3)  feet  length  of  face,  and  headers  are 
not  to  be  more  than  6  feet  apart  in  any  one  course  ;  if  a  stretcher  is  5^  ieet  in  length, 
which  is  the  longest  that  will  be  allowed,  there  must  be  a  header  placed  at  boih  ends  ot  it. 

All  the  face  stones  must  be  neatly  dressed  to  the  batter ;  those  for  the  inside  face 
are  to  be  carefully  boucharded,  and  the  arrises  of  those  for  both  the  cuter  and  inner  faces 
kept  good. 

To  avoid  future  misunderstanding,  contractors  are  requested  to  bear  in  mind  when 
tendering  that  the  beds  of  all  the  face  stones  must  be  dressed  parallel,  straight,  fnir  and 
smooth,  and  that  a  stone  with  depressious  in  the  bed  of  threeeigliilis  bf  an  inch  deep, 
which  in  the  aggregate  exceed  one- tenth  i)art  of  •the  superficial  area  of  the  bed  of  the 
stone,  will  not  be  allowed  in  the.'  work.  Further,  that  none  of  the  face  stones  for  the 
retaining  wall  will  be  accepted  in  which  there  ai-e  depressions  in  the  beHs  of  them  one- 
fourth  of  an  inch  deep,  within  six  inches  of  the  face,  if  such  depressions  in  the  aggregate 
exceed  an  area  of  nine  square  inches. 
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It  shotiM  also  be  clearly  and  distinctly  nndorstood  that  both  the  headers  ancf 
Mtretehers  must  have  their  end  joints  kept  full  »nd  stiiiight — without  depressiona  or 
"wants" — for  at  least  three-fourths  (|)  the  depth  of  the  bed  of  the  stone,  and  tha^  the 
tail  of  a  header  must  in  all  cases  have  a  width  of  at  leaift  thi-ee-fourths  (|)  the  len>rth  of 
its  face,  and  the  balance  of  it  must  inrariably  be  picked  or  dressed  down  at  right  angles, 
to  the  bed. 

The  back  parts  of  all  face  stones,  whether  headers  or  stretchers,  must  be  picked  wr 
otherwise  dressed  off  to  a  line  parallel  with  the  f^ce,  so  that  the  backing  stones,  when 
laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

No  two  vertical  joints  in  adjoining  courses  of  face  stones  are  to  be  nearer  each  other 
than  12  inches,  and  care  must  bo  taken  that  at  least  thi-eo- fourths  of  the  whole  backing 
has  also  12  inches  bond,  and  the  other  fourth  not  less  than  9  inches  bond 

The  courses  on  the  outer  and  inner  faces  of  the  retaining  walls  must  be  of  the  same 
height  for  the  entire  length  of  the  stnicture,  and  if  they  are  over  *J6  inches  in  height  the 
beds  of  the  stretchers  must  be  of  greater  width  than  that  above  stated. 

The  course  under  the  coping  must  be  from  16  to  18  inches  in  height,  and  on  the 
outer  sides  of  the  structure  have  a  projection  of  eight  inches,  the  lower  part  of  which  is- 
to  be  slightly  bevelled  off  as  indicated  on  plan. 

Backii^o  Stones — for  the  retaining  walls  must  throughout  be  picked  or  otherwise 
pi-epared  in  such  a  manner  that,  when  laid,  they  will  form  whit 
may  be  termed  "  block  masonry,  "  all  the  stone.s  of  vwhich  must  be  dressed  into  blocks  of 
a  regular  shape,  and  each  made  of  a  suitable  thickness  btfoie  they  are  taken  to  the  place, 
or  at  all  events  beforo  they  are  allowed  to  be  brought  on  the  work.  None  of  the  stones 
to  have  less  than  three  feet  area  of  bed,  and  they  should  for  tlie  most  part  be  of  the  8:ime< 
thickness  as  the  face  work  ;  but  occasionally  two  thicknesses  may  be  used,  provided  their 
joint  depth  does  not  exceed  those  in  the  face. 

They  must  in  all  cases  be  pi'epared,  arrange<l  and  laid  in  such  a  manner  that  the 
horizontal  joints  shall  not  exceed  five  eighths  (|)  of  an  inch,  and  the  vertical  joints  in  no- 
oase  be  more  than  one  inch  and  a  quarter  (1  J)  ;  no  pinning,  levelling  up  with  spalls  or 
otherwise  will  in  any  case  be  permitted. 

CoPiso  Stokes. — For  the  retaining  walls  the  coping  stones  must  be  at  least  eighteen 
(18)  inches  in  height  of  course,  and  not  less  than  four  feet  long  in 
line  of  wall.  One-third  the  length  ot  each  wall  must  be  made  uj*  of  stones  of  such 
dimensions  that  two  of  them  will  make  up  (he  entire  width  of  the  top  of  it,  and  project 
eight  inches  on  the  outer  or  face  side,  and  the  other  two-thirds  to  be  made  up  of  stones 
of  Such  sizes  that  three  of  them  will  make  up  the  full  width  and  project  eight  inchea  on 
the  outer  side  ;  that  is  to.  say,  that  four  feet  in  length  of  each  wall  must  be  made  up  of 
two  stones  in  width,  and  eight  feet  in  length  be  made  up  of  three  stones  in  width  alter- 
nately, for  the  entire  length  of  the  respective  walls. 

The  lower  bed  and  joints  of  each  stone  musf  be  kept  full,  the  upper  bed  and  inner 
face  to  be  neatly  dressed  and  boucharded,  and  the  inner  top  arris  rounded  off  to  a  radius 
of  8  inches.  The  whole  to  be  dressed  in  such  a  manner  that  when  laid  the  horizontal 
and  vertical  joints  shall  not  exceed  three-sixteenths  (■^^)  of  an  inch. 

A  dowel  4  inches  long  of  1}  inch  iron  roust  be  inserted  in  every  joint,  15  inches, 
back  from  the  inner  face  and  7  inches  below  the  top  line. 
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After  the  coping  has  been  laid  a  hole  is  to  be  drilled  throngh  the  n>id(lle  of  each  of 
the  inside  [>ieoes  nine  inches  or  more  into  tlie  conrne  underne.ith  and  20  inches  back 
from  the  face,  into  which  a  bolt  of  l|-inch  iron  Iti  inches  long  is  to  he  dropped  or  driven 
when  hot,  and  the  space  over  and  around  it  filled  with  melted  sulphur  mixed  with  sand. 

The  coping  stones  for  the  connecting  walls  and  for  the  west  wings  are  to  be  3}  fe3t 
wide  OQ  top. 

It  is  to  be  specially  borne  in  mind  that  before  striking  the  centres  of  the  first 
divison  of  the  structure,  but  especially  those  of  the  fourth  arch,  the  masonry  over  the 
fourth  or  abutment  pier  must  be  carried  up  as  hia:h  as  circumstances  will  wan-ant, 
particularly  those  portions  of  it  inmiediately  undor  the  i-etaining  walls,  and  that  every 
precaution  must  be  adopted  to  Heciire  the  walls  at  these  places,  iud  at  the  same  time  have 
them  carried  to  the  height  ot  medium  h'gh  water  at  the  centre  line  of  the  pier,  or  where 
the  third  section  of  the  culFer  dam  is  to  connect  with  them. 

The  back  of  the  voussoirs  between  the  inside  lines  of  the  retaining  walls  must  be 
scabbled  oft  where  necessary,  to  form  fair  bearings  for  the  internie<liate  p  irts  of  the 
spandrel  walls  where  concrete  is  not  used  to  bring  up  the  spaces  between  the  arched  to 
the  proper  height. 

On.  the  top  of  the  fourth  pier  the  masonry  must  be  carried  up  to  within  a  few 
inches  of  the  crown  of  the  arches,  and  the  space  on  the  south  side  filled  in  with  conci-ete  ; 
loose  backing  must  then  be  pileil  up  to  such  a  height  as  may  be  directed.  This  backing 
is  to  be  used  in  the  walls  after  the  fifth  and  sixth  arcl.es  have  been  laid. 

The  spaces  between  the  arches  and  the  walls  carried  up  on  the  abutments  and  piers 
must  be  raised  to  such  a  height  as  may  be  directed,  with  concrete,  and  the  whole  flushed 
up  to  a  moderately  smooth  surface  with  cement  mortar  of  such  a  depth  and  in  such  a 
manner  as  may  be  required. 

CoNCBETE, — when  used  in  the  foundations  or  elsewhere,  must  consist  of  an  approved 
class  of  stone  broken  to  cubes  of  I J  inches,  thoroughly  mixed  with 
fresh  ground  hydraulic  cement  and  clean,  sharp  sand  in  such  proportions  as  the  materials 
and  works  may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste 
before  the  stones  are  put  into  it,  and  when  the  whole  has  be^m  thoroughly  incorporated  it 
18  to  be  taken  to  the  place  where  it  is  to  be  used  and  spread  in  layers  of  from  8  to  1 2 
inches  in  depth  and  be  well  beaten  down  with  suitable  rammers. 

MoBTAB. — The  whole  masonry  of  the  aqueduct  and  other  stmctures  to  be  herein 
described  must  be  laid  in  mortar  made  of  the   best  hydraulic  cement, 
mixed  with  clean,  iars^e-grained,  sharp  sand,  generally  in  the  propoi-tion  of  two  of  sand  to 
one  of  ooment,  or  such  other  proportions  as  may  be  dii*ected. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
mast  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  ])rovided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well -tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement, 
and  adding  as  much  water  as  may  be  i*equired  to  make  the  whole  run  freely  when  properly 
mixed. 

The  sand  intended  to  be  used  for  mortar  or  otherwise,  if  it  is  considered  necessary 
hj  the  officer  in  charge,  must  be  wa&hed. 
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When  the  works  are  in  progress  the  walls  mnst  be  kept  free  from  all  improper 
msitei-iala,  and  both  the  face  stone  and  l>ack  must  l»e  w«ll  washed  if  clay  or  other  soil 
adheres  to  them,  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be  moistened 
with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  th^m  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Ordeb  op  Building. — The  arches  must  be  carried  up  in  such  a  manner  that  up  to 
the  time  of  closing  them  the  weight  on  both  sides  of  the 
centers  for  the  entire  width  of  the  aqueduct  must  be  as  nearly  as  possible  equally 
distributed.  The  centres  are  not  to  be  struck  or  lowered  until  those  parts  of  the 
retaining  walls  within  the  lines  of  the  first  and  second  8ection«  of  the  cofferdams  or  first 
division  and  afterwards  that  part  within  the  range  of  the  third  section  or  second  division, 
have  been  at  the  proper  time  in  both  cases  raised  to  the  height  of  at  least  medium  high 
water,  or  such  other  height  as  may  be  directed. 

The  outer  and  inner  faces  of  these  walls  must,  during  the  progress  of  the  works,  be 
kept  at  an  uniform  height,  and  building  operations  be  oon<iucted  in  such  a  manner  as  not 
to  have  more  than  two  unfinished  courses  at  one  time  within  the  i-angeof  the'diflerent 
sections  and  so  that  one  wall  shall  not  be  raised  more  than  one  course  higher  than  the 
other.  The  walla  of  the  lift  lock  are  to  be  carried  up  in  a  similar  manner  as  to  the 
relative  levels  of  difierent  parts  of  the  walls. 

The  stones  must  in  all  cases  be  pr.»pared  for  the  respective  places  they  are  to  oocnpy 
in  the  work  before  they  are  brought  on  to  the  walls  or  any  part  of  the  works.  They  must 
invariably  be  laid  in  full  beds  of  mortar  and  be  driven  to  their  proj>er  bearing  by 
means  of  a  heavy  rammer  or  maul ;  all  the  vertical  joints  of  one  course  must  be 
satisiactorily  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stones 
must  be  provided  by  the  contractor,  and  every  pi*ecaution  adopted  to  guard  against 
disturbing  any  of  them  alter  they  have  been  laid. 

Where  the  channel  of  the  river  is  increased  in  width  on  the  north  side  above  Uw 
new  aqueduct  it  may  be  found  necessary  to  protect  the  bank  from  the  action  of  the 
current  to  which  the  northern  part  of  the  cofferdam  will  be  likely  to  give  a  set  in  that 
direction  during  the  period  of  high  water. 

This  may  be  done  by  a  line  of  ciib  work  carried  up  to  near  low-water  line,  then 
facing  the  uj^per  part  of  the  bank  by  a  wall  of  ri^i-rap  or  pitched  stone,  if  requii*ed  by 
the  probable  effects  of  the  current. 

In  case  this  crib  work  is  required  to  form  a  connection  between  the  aqueduct  and  the 
lock,  it  may  be  found  necessary  to  build  a  i-etaining  wall  on  it  of  the  dimensions  and 
class  subsequently  described. 

The  embankment  on  the  south  side  of  the  structure  as  well  as  that  on  the  north-west 
side  of  it  may  also  have  to  be  protected  with  crib  work  in  a  similar  way  to  that  above 
mentioned. 

In  the  event  of  crib  work  being  required  at  either  or  all  of  these  places,  it  may  b# 
built  of  cedar,  ash,  tamarac,  hemlock  or  elm  timber,  if  straight  and  of  good  quality,  free 
from  sap-wood,  unsound  knots  or  other  defects.     The  sides  and  ends  11x11  inches, 
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must  1i>e  double-dovf^tailed  into  each  other  at  the  angles,  and  the  cross  ties  will  be  10x11 
inches,  dovetailed  into  the  sides  ;  bottoms  9x10  inches  will  be  placed  six  inches  apart  ; 
the  whole  secured  by  vertical  binders,  and  the  work  throughout  done  and  sunk  with  stone 
ballast  the  usual  way  for  works  of  that  dass,  and,  if  used,  will  be  paid  for  at  the  respec- 
tive rates  in  the  tender. 

A  range  of  fender  piles  is  to  be  driven  across  the  river  five  feet  apart  at  such  a 
distance  above  the  coffer  dams  for  the  tew  aqueduct  as  will  be  most  likely  to  protect  the 
works  from  drift-wood  and  ice  during  spring  freshets. 

If  found  necessary,  a  single  or  double  "  two-ply  "  boom  must  be  made  and  placed 
above  the  piles  for  that  purpose,  and  the  contractor  must  remove  all  flood- wood  at  that 
place  from  the  river  as  well  as  break  up  the  ice  and  keep  the  channel  clear  during  the 
progress  ot  the  works  at  the  bulk  sum  stated  in  the  tender. 

Along  the  outer  part  of  the  coping  of  the  retaining  wall  on  either  the  east  or  west 
tide  of  the  aqueduct  as  may  be  directed,  there  is  to  be  a  plain  but  substantial  wrousrht 
iron  railing  abouc  three  feet  eight  inches  high,  the  posts  of  which  are  to  be  of  iron  two 
inches  in  diameter  placed  18  inches  apart  from  centre  to  centre;  every  fifth  post  is  to  be 
of  iion  two  inches  square  with  a  strut  on  the  inside  of  a  like  scantling  welded  and 
rivetted  to  the  top  of  the  post 

The  foot  of  all  the  posts  and  also  that  of  the  struts,  are  to  be  let  nine  inches  into 
the  coping  stohe  underneath,  and  thfir  to()s  ai-e  to  be  rivetted  into  a  ca])-piece  three 
inches  wide  and  one  inch  and  a  quarter  H  J")  thick,  on  the  top,  of  which  a  flat  bar  two 
inches  and  a  haU  (- J")  wide  by  five-eighths  of  an  inch  (|")  thick  is  to  lie  rivetted. 

The  work  is  to  be  done  throughout  in  a  manner  similar  to  that  of  the  railing  on 
the  east  side  of  the  present  aqueduct. 

On  the  top  of  tho  retaining  wall  coping,  on  the  same  side  of  the  stnicture  as  'that 
on  which  the  railing  is  placed,  a  tiistckway  is  to  be  formed  of  4-inch  white  oak  plank 
nine  feet  long,  under  which  are  to  be  strips  of  oak  scantling  thi-ee  inches  wide  and  one 
inch  and  a  half  thick,  one  strip  at  each  end  and  another  in  the  centre  ;  all  of  which, 
but  not  directly  cppos»te  to  each  other,  ai*e  at  every  ten  fret  to  be  left  three  inches  apart 
to  allow  surface  water  to  escape.  On  ench  end  of  the  plank  an  oak  cap-piece  six  by 
nine  inches  (6"  x  9")  in  length,  of  at  least  20  feet  is  to  be  secured  with  one  and  three- 
eighths  of  an  inch  (if")  bolts  placed  seven  feet  apart.  The  bolts  are  to  pass  eight 
inches  into  the  coping  underneath  and  are  to  have  a  nut  and  screw  at  the  upper  end  ; 
the  nut  to  be  counter-sunk  into  the  ca^w,  and  each  scarf  is  to  be  fastened  with  two  7-inch 
pressed  spikes. 

Tho  bolts  of  the  trackway  and  the  posts  of  the  railing  are  to  be  secured  with  lead, 
ran  in  arouml  them  and  well  diiven  down  ;  or  they  are  to  b'^  fastened  with  sulphur  and 
■and  as  may  be  directed  at  the  time. 

The  north-ea«t  win^  wall  of  tho  new  aqueduct  will  connect  wiUi  the  east  side  wall 
of  the  present  lock  ;  and  such  arranjjf^ments  are  to  be  made  that  part  of  this  wall  will, 
if  possible,  form  one  side  of  the  dividing  wall  Wween  the  old  and  new  structures ; 
otherwise  that  the  d i visit  n  walls  shall  be  built  of  part  of  the  stone  from  the  old  lock, 
as  may  be  subsequently  determined. 

The  division  walls  between  t^e  cM  and  new  structures  and  their  connection  with 
the  wing  walls  at  the  >outh-paat  end  of  ihft  aqueduct  are  to  be  of  a  heavy  class  of  couraed 
rabble  masonry,  that  is  to  say,  roughly  dressed  stone  in  courses  laid  either  dry  or  in 
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cement  mortar  ;  or  parts  of  the  walla  may  be  laid  dry  and  other  parts  in  mortar,  as  ma/ 
be  dii-ected  as  the  works  proceed. 

The  extension  of  the  winjif  walls  on  the  west  side  of  both  north  and  south  ends  of 
the  new  structure  are  to  be  of  rui'blo  niiiMonry,  iormtnl  of  a  large  class  of  sound  and 
durable  stones,  pro)>erIy  bonded  over  aud  with  each  other ;  part  of  these  walls  are  to  bm 
iu  morlar  and  part  laid  dry. 

The  walls  at  the  south  end  arc  to  be  built  to  such  lines  as  will  form  a  snitabU 
connection  between  tht*  wing  walls,  the  slope  and  inner  face  of  t^o  bank.  Those  at  the 
north  are  to  lie  made  to  cori-espond  w  th  the  line  of  the  retaining  walls,  and  in  both 
cases  the  faces  <  f  the  stones  are  to  ba  hammereil  or  scabbled  to  such  batter  'as  may  be 
requii-ed  to  adapt  them  to  the  i>ositiou  they  are  to  occujjy  in  the  work. 

.  Covered  Drai.v. — All  that  part  of  the  drainage  culvert  which  passes  under  the 
canal  al>out  midway  between  Main  and  Division  Streets  isto  b* 
discontinued,  and  as  mach  of  it  ivmoved  as  may  l>e  necessary  to  afford  the  required 
depth  ot  ciiannol  for  the  enlargn*!  scale  of  navigation.  To  a«lmit  of  doing  this,  a  new 
covered  drain  is  to  be  constructed  on  the  east  side  of  the  canal  for  a  distance  of  630 
feet  or  more  to  a  place  on  the  river  bank  a  short  distance  below  the  present  waste  weir. 

The  dmin  is  to  be  of  masonry  laid  in  hydmulio  cement  mort*ir.  It  is  to  be  ?}feet 
wide  and  4  feet  high  insiJe,  and  is  to  be  commenced  at  a  level  about  three  feet  lower 
than  the  present  one  and  continued  at  such  an  inclination  as  may  be  i^equired  to  carry 
off  tlio  watrtr  etiioieiitly.  The  lK)ttom  of  the  dmin  to  be  of  large,  flat-*»edded  stones  laid 
close  throughout,  not  less  than  9  inchtfS  in  thickness,  and  of  such  lengths  as  will  give 
the  side  walls  a  bearing  ou  them  of  at  least  eight  inches. 

The  side  walls  are  to  be  3  feet  thick,  built  of  largp-Hzed,  flat-bedded  stones  properly 
bonded.  The  covering  to  be  at  least  1*2  inches  thick,  laitl  to  close  joints  and  have 
a  bearing  of  not  less  thHU  ten  incht^s  (10")  on  each  of  the  side  walls,  which  at  the  top 
are  to  bo  carried  up  obliquely  to  the  upi>er  side  of  the  covering,  aud  the  whole  to  be  well 
flushed  with  mortar. 

The  excavation  for  the  drain  pit  being  open,  the  contrar»tor  must  put  a  tempomry 
fence  along  each  side  of  it,  and  make  crossings  over  the  cut  wherever  required  for  Um 
public  accommodation  ;  and  for  a  lik*  purpose  he  must  put  up  such  a  number  of  lights 
in  liinterns  as  may  be  required  for  safery  %t  night.  Tiie  cut  to  1h9  ma<le  of  aufficient 
width  at  bottom  for  the  drain  ancl  its  side  walls  ;  an  allowan:;e  for  a  slope  of  one  to  one 
will  l>e  made  on  eacfi  side.  As  soon  as  100  hel  in  length  of  the  cut  has  been  formed  the 
m.usonry  is  to  be  commenced  and  arrangements  must  l)o  made  for  proceeding  with  thm 
excavation,  masonry  and  tilling  as  ex[>editiously  as  possible. 

At  the  lower  end  or  outlet  an  a]u*on  of  timber  and  jdank  or  of  pitched  stones  is  to 
be  formed,  and  a  transverse  line  of  sheet  piles  pat  in  to  gnard  the  masonry  Irom  being 
undermined.  At  two  or  thr.'C  places  between  where  the  new  drain  is  commenced  and 
its  outlet,  there  are  to  be  transvei-se  lines  of  sheet  piles  put  in  under  the  bottom  and  at 
the  i-ear  or  the  .side  walls  if  the  declivity  is  sucli  as  to  require  such  a  precaution. 

The  filling  must  l)e  done  in  such  a  manner  that  the  material  on  both  sides  shall  be 
well  ramme  I  and  beaten  down  ;  the  ramming  must  be  continued  for  at  least  2 J  feel 
over  the  top  cf  the  drain,  and  as  the  m;itcriai  settles  down  the  surface  mast^  be  again 
made  u[>. 

The  material  excavated  that  is  not  again  requirfcl  for  filling  up  the  cut  must  bo 
hauled  on  an  average  one  thousand  lect,  to  make  u]>  tlie  low  ground  on  the  east  of  th» 
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xainal  south  of  Division  Street ;  to  enable  this  to  be  done  an  addition  will  be  made  to  tk* 
^soutli  end  of  the  present  drain  if  required. 

The  price  tendered  for  Un  excavation  of  the  drain-pit  roust  embrace  filling  it  up  afffc 
it  is  built  and  hauling  the  balance  of  the  material  as  above  stated. 

Road  Bridge. — This  includes  the  construction  of  the  abutments  and  piers  for  a 
swin^  bridsre,  intended  as  a  means  of  crossing  the  enlarged  canal  at 
Division  Street  in  the  Town  of  Welland. 

The  water-way  at  this  ]Oace  is  to  be  in  fo-wr  divisions,  the  two  centre  ones  of  which 
are  each  to  be  46  feet  wide  and  furni  the  navigable  channels.  The  piei-s  and  abutments 
ai*o  to  be  p!  masonry  laid  in  hydraulic  cement  mortar,  built  cliiefly  in  the  form,  of  the 
dimensions  and  in  tlie  manner  herein  described  or  as  may  be  subsequently  directed. 

In  the  vicinity  of  wliere  the  bridge  piers  and  abutments  are  situated  a  space  of  220 
feet  in  length  and  170  feet  in  width  is  to  be  sunk  to  the  depth  of  ^\  feet  below  the 
top  of  the  present  mitre  sill  of  Port  Col  borne  Lock,  and  the  sides  are  to  be  made  to  a 
slo|>e  of  about  one  horizjutal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  Uie  niers,  which 
are  to  be  one  foot  nine  inches  lowt-r,  or  6^  ler»t  below  the  level  of  the  mitre  sills  of  the 
lock  at  Pore  Colborne,  must  bn  hauLd  to  near  the  upper  end  «jf  the  section  and  deposited 
ihere,  as  previously  described  lor  that  fi-om  other  parts  of  the  excavation  south  of  the 
aqueduct. 

The  centre  and  rest  j)iers  of  the  biidge  are  to  be  as  nearly  as  possible  parallel  to  the 
centre  line  of  the  canal,  the  lornier  to  b*^  1*5  feet  square  and  <he  latt<ir  18  feet  long  by  9 
feet  thick  at  top.  Tliruugh  each  of  them  an  arched  culvert  8  feet  in  width  and  about  8 
feet  in  height  is  to  be  made  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foiindation  of  timber  and  plank,  the  top  of  which  must  b© 
.at  le  st  six  inches  under  ctinal  bottom,  and  in  each  case  the  piei-s  are,  on  all  sides,  to  have 
a  batter  of  one  in  twenty-four. 

The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  di^e^sed  to  radiate  truly  for 
their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (J)  of  an  inch.  The 
bottom  of  tiie  arch  or  water-way,  is  to  be  of  dressed  and  ])roperly  jointed  stones  of  a  size 
that  two  of  them  will  make  up  the  width  of  the  open  ng,  and  one  end  of  each  pass  15 
inches  under  the  wall,  the  second  couise  to  project  one  foot  into  the  0[>eniug  on  each  side, 
And  the  third  course  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate  courses, 
with  headei-8  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apai't  from  centre 
•to  eentre.  The  beds  and  ends  of  the  stme  are  to  be  kept  fidl  and  dressed  so  as  to  lay  to 
joints  one-fourth  (i)  of  an  inch,  and  have  the  face  in  ail  cases  picked  or  scabbled  to  a  fair 
surface.  This  Li  understood  to  be  applicable  to  all  the  four  sides  of  the  centre  as  well  as 
the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-l)edded  stones  not  less 
than  4  ft^t  area  of  bed  and  of  th%  full  height  of  the  face  stones ;  their  beds  and  joints 
must  Ikj  Rcablded  or  picked  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
cxcee«l  live-eighths  (|)  of  an  inch  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
<qiiartcr. 
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Tho  piers  to  form  the  seat  of  the  swing  portion  of  the  bri'^ge  when  in  position  are  to 
be  10^  feet  thi<k  at  bottom,  the  sides  of  which  are  to  be  parallel  in  the  canal  and  the 
ends  to  be  at  light  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides  and 
throughout  be  of  a  like  clans  of  material  and  workmanship,  and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers ;  both  sides  and  end& 
are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piera,  or  at  such  other  height  as  may  be  required,, 
off-sets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  ai-e  to  be  laid  at  5  feet 
over  cam>l  bottom,  or  at  such  other  level  above  or  below  that  point  as  circumstaDcea  may 
require.  They  are  to  be  7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in 
twelve  on  the  face  to  the  water  line  and  made  plumb  in  the  rear  to  within  four  feet  of 
the  top,  thence  the  wall  will  diminish  to  the  i*ear  line  of  the  coping,,  which  will  be  5| 
feet  in  width.  The  faice  work  to  be  similar  to  that  described  for  the  i)iers  and  the  backing 
of  large-sized,  well  sha[)ed  stones  laid  level  in  full  mortar  beds  and  properly  bonded 
throughout  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge  as  well  as  the  abutments  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  pro{>er]y  bonded  throughout  and  have  all  the  vertical  j<nnt& 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depths  of  a  size  that  two 
stones  will  make  up  the  width  of  the  ]  iers  for  the  seats  and  rests  of  the  biidge  and  break 
joints  propeily  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable ;  they  must  be  full  bedded  thioughout  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair  surface^ 
neatly  boucharded,  and  where  required  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-atone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed  ;  the 
space  between  it  and  tl<e  outer  range  of  coping  must  be  fiMed  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3 J  feet 
in  length. 

In  the  centre  of  the  rest  piei*8,  one  of  the  coping  stones  for  a  width  of  four  feot  is  to 
be  twenty-four  inches  in  def»th  and  checked  to  the  curve  ot  the  t»ie  of  the  biidge.  This^ 
stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter  let  into  the 
masonry  underneath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  for  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  ix)ad,  curved  on  to|>,  so  as  to  be  eight  inches  at 
tho  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  tho  toe  of  the  swing. 

At  all  four  corners  of  the  bridge,  ])arapet  piers  are  to  be  built  4J  feet  square  at  bumr 
diminishing  upward,  one  of  which  at  each  end  of  the  biidge  must  be  recessed  and  hollowed 
out  to  receive  the  machinery. 

The  wings  of  the  abu'ment^  are  also  *x)  be  carried  up  to  the  same  height  as  the 
paraj«et  piers  and  finished  with  coping  as  indicated  on  the  plans. 

Tlie  walls  above  and  below  the  abutments  foD  a  distance  of  40  feet  or  moie  are 
to  be  vf  masonry,  arranged  to  wind  gradually  round  to  meet  the  line  of  the  slope  on  the 
respective  sides. 
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The  foandation  timbers  to  be  of  fine,  laid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length,  'ihose  under  the  centi-e  and  rest  piers  are  to  l>e  laid 
transversely  to  the  canal  one  foot  apart,  and  tor  the  other  piors  and  abutmentd  they  are 
to  be  laid  either  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  be  filled  with  a  good  description  of  puddle 
or  concrete  as  may  be  directed. 

The  covering  plank  to  be  of  pine  three  inches  thiek  and  must  be  fastened  to  the 
timbers  with  l^inch  white  oak  treenails  eight  inches  long. 

Shbkt  Piles- — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  ^e 
piers  if  the  olBcer  in  chUrge  considers  it  necessary. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  M-ell  as  above  and  below  them, 
and,  if  directed,  above  and  below  the  piers  for  the  seat  of  the  bridge, 
•rib  vork  is  to  be  constructed  to  form  bearings  for  the  fenders  and  foi  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  port'on  of  the  work  are  to  be  the  same  width  as  the  stone 
pieiB,  1.0.,  18  feet  wide*  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty-four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  such 
dimensions  must  be  formed  r.s  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  such  shape  and  dimensions  as  may,  together  wich  the  centre 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the 
masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
each  case  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  Ofieninga  are  to  be  formed,  framed  and  secured  in  like  iranner  as  the  f  ice  work  of 
the  cribs,  the  bottom  to  be  of  3<inch  [dank  well  fastened  with  pressed  spikes  and  the  tcp 
to  he  formed  of  f>iece8  not  less  than  1 0  inches  thick,  and  the  length  to  take  a  full 
bearing  on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timl)er  12  inches  square,  straight,  sound,  full  on  the 
edges  and  are  to  be  framed  so  as  to  leave  a  space  of  i^  inches  between  the  different 
oonrses.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  ananged 
■o  that  every  end  timber  shall  be  dovetailed  i  ito  two  siae  timbers  and  the  side  tinil»ers 
be  similarly  placed  between  those  forming  the  ends.  At  each  coiner  in  evtry  course  a 
rag-bok  12  inches  long  and  ^  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  suflScient  size  to  square  10x12 

inches  at  both  ends  and  the  (jill  length  of  the  outside  width  of  t.Se 

•ribs.     They  are  to  be  placed  not  more  than    10  feet  apart  and  so  arranged  thnt  the  ties 

vesting  on  the  different  rounds  of  timber  shall  be  mid-wuy  between  those  of  the  cuui«es 

Immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3J  inches  into  the  timbers  under  and  over  them, 
the  dovetail  to  splay  1^  inches  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it, 
a  block  1|  X  12x  12  inches  is  to  be  inserted  to  give  an  uniform  beiiring,  and  a  rag-bolt 
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2^  feet  long,  ^  of  an  inch  diameter,  is  to  be  driven  throngh  the  head  of  each  tie,  pMnng 
down  through  the  courae  on  which  it  rests,  the  block  and  coarse  under  it  and  into  th^ 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 
ties  10  inches  tbick  are  to  be  fiunied  into  and  doTetailad 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  bv  liolts  of  simikr 
dimensions  in  like  manner  as  described  for  the  transverse  ties  into  which  they  are  to  be 
notched,  and  fastened  at  the  crossings  by  means  of  white  oak  ti'eenaiU  2  ineha 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
extendmg  from  the  lowest  side  timber  up  to  the  water  \in.\  There  are  to  be  three 
rangt)s  on  a  side,  that  is  to  ssiy  : — one  at  or  noar  each  angle  and  another  in  the  oentre^ 
milking  in  all  six  vertical  ranges  in  a  crib.  The  planks  ai*e  to  be  4  inches  thick  and 
10  inches  in  width,  fastened  from  the  inside  with  10-inch  spike  |  of  an  inch  diioieter, 
two  driven  through  each  phmk  into  each  of  the  lowest  side  pieces  and  one  at  evefj 
crossing  of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  ]>ut  on  ia 
lengihs  of  from  8  to  10  feet  or  more,  but  they  must  be  so  arrauged  that  the  upper 
lengtli  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  Lame  range  below. 

In  the  first  course  of  side  timl)ers  the  cross  ties  are  to  be  placed  not  more  than  3 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
splay  5  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  ciib  work  except  ^the  water-ways  to  be  filled  with  aa 
approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  0x12  inches,  the  upper  range  to  be  fastened  by  means  of  sci-ew-bolts  |  au  inch 
diameter  having  upset  heads  let  into  wrought  iron  washers  countersunk  for  them.  The 
outer  mngH  to  be  7  feet  lower  and  fastened  by  rag-bolts  f  of  an  inch  diameter  having 
similar  heads  and  washei-s  to  thodo  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edget 
are  to  be  chamfered  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with 
boiler-plate  and  8ecui*ed  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  dista:  ces  above  and  below  it;  they  are  to  be 
connected  by  means  of  thorough -bolts,  straps,  etc.,  and  stand  1  foot  or  more  over  (he 
cribs,  etc.,  an  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the  criV 
wotk,  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  connected  crib  work  is  not  placed  above  and  below  the  seat  piers  of  the 
bridge,  the  sides,  if  directed  by  the  Department  of  Public  Works,  are  to  be  protected  in 
tho  following  manner  : — 

Fenders— are  to  be  constructed  on  the  land  sides  of  both  the  water-ways,  extending 

for  some  distance  above  and   below  the  bridge  ns  represent^nl  on  the 

^enerjil  jdan.     Tliey  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbers  and  wale 

pieces,  ail  of  white  oak  timber.     Ihe  piles  to  bo  not  less  than  11  inches  diameter  at  the 
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;  small  end,  driven  ftx>in  6  to  10  foet  into  the  bottom,  three  in  a  ffroiip,  at  about  12  feet 
from  centre  to  centre,  and  one  at  the  middle  of  cich  anchor  timber  when  the^  exceed  25 
feet  in  length.  The  caps  are  to  be  formed  of  two  ])ieces,  e^ch  ti  x  10  inches,  ar!*Hnged 
about  8  inches  ajmrt  and  checked  obliqnely*to  rfoeive  a  dovetail  formed  on  tho  head  of 
the  piles,  to  each  of  which  they  will  be  s^nred  with  wrought  iron  screw-bolts  j  i.f  an 
inch  diaa.eter  having  upset  heads  and  cast  ii-on  bevel  washers  let  flush  into  the  outside 
cap-pieces. 

Immediately  under  the  caps  the  anchor  timbers  will  connect  with  a  dovetail  the 
outer  piles  and  be  further  secui'ed  by  a  thoix»ugli  screw-bolt  of  seveu-e  ghths  (|)  of  an 
inch  diameter ;  they  will  bear  on  the  inside  pile  of  the  group  and  the  ends  extend  to  the 
outside  of  the  front  cap  pieces,  and  undH.*  them  a  waling  timlier  of  white  oak  8  x  iO 
inches  is  to  be  fastened  to  the  same  or  inside  piles  with  a  screw-l»olt  of  one  and  one- 
eighth  (!^)  inch  round  iron,  having  upset  ht^ads  and  washers,  sunk  flush  as  described  for 
the  cai)- pieces.  Where  tho  wale  pieces  are  scarfed  they  must  he  fiecured  to  the  ou'Ajr  piles 
with  screw-bolts  ^  of  an  inch  diameter,  with  nuts,  heads,  etc.,  as  descriltetl  fur  th* 
others.  At  seven  (7)  feet  below  the  top  of  the  cai>-piece8,  another  i-an^e  of  waling  8x10 
inch^  is  to  be  put  on  and  fastened  throughout  with  bolts,  in  like  manner  as  for  the 
upper  tier. 

The  outer  ends  of  tho  anchor  timbers  must  be  let  into  the  hanks  for  such  a 
distance  as  may  be  required,  and  be  secured  to  mud  »i]k  or  cross  timbers. 

The  superstructure  of  the  bridge — both  for  the  fixed  and  movable  parts — as  well 
as  the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Parties  "tenderinf^"  shouM  bear  in  mind  that  all  the  works  connected  with  the 
construction  of  the  piei's  and  abutments  of  this  bridge  must  h.^  done  between  the  close 
of  navigation  of  the  present  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of 
1878  ;  or  duiing  the  winter  in  which  the  water  of  the  summit  level  of  the  canal  is  drawn 
down  as  low  as  possible  for  tliese  and  other  purposes. 

For  the  distance  previously  stated — 220  feet — at  the  place  where  the  bridge  works 
are  situated,  the  excavation  required  to  be  done  below  the  surface  water  line  for  the 
widening  and  deepening,  preparing  foumlations  of  pier,  abutments,  etc.,  will  be  measured, 
estimated  and  paid  for  as  bridge  pit  excavation. 

The  bulk  sum  tendered  for  unwatering  the  pit  for  the  biidge  foundation  mnst 
embrace  the  cost  of  constructing  all  colfer  dams  ivquired  to  keep  uut  the  water  and  to 
guard  against  leakage,  springs  or  surface  drainhge,  togtther  with  the  expense  of  pumping, 
baling,  removing  ice  and  snow  and  every  contin«;ency  counectetl  with  unwatering  lliB 
bridge  foundation  or  any  other  |K)rtions  ot  the  works  dm  ing  the  jirogress  ol  the  ofierationa, 
and  the  satisfactory  removal  of  all  cotfer  dams  and  other  temporary  structures  at  or 
befoi-e  the  usual  time  of  opening  spring  navigation. 

From  the  line  of  the  present  biidge  to  Division  Street,  a  macadamized  road  is  to  b« 
formed  on  the  east  side  of  the  canal,  of  euch  a  width,  height  and  grade  as  property  in  th» 
vicinity  and  ciix^umstancos  will  permit. 

On  the  west  side,  of  the  new  bridge  a  road  is  also  to  be  made  across  the  canal 
property.  In  both  cases  the  road  must  be  made  up  with  material  from  tho  canal  exoa- 
i^atiou  ;  that  on  the  etist  side  is  to  have  a  covering  1 J  inch  js  iu  de^idi  of  an  a])proveil  class  of 
broken  stone,  the  titbit  six  inches  in  depth  to  consist  of  stone  broken  to  cubes  of  aboul 
four  inches,  and  the  upper  six  inches  must  be  broken  to  such  diniensioni  that  every  piece 
in  its  greatest  length  could  pass  through  a  ring  two  inches  in  diameter.     The  macadam- 


Digitized  by  VjOOQIC 


236 

izing  to  be  properly  shouldered  up  and  side  ditches  formed  on.  one  or  both  sides  of  audi 
dimensions  and  with  such  bottom  inclination  as  may  be  required  for  efficient  drainage. 

The  present,  swing  bridge  is  to  rem^n  undisturbed  until  the  new  structure  is  in 
full  working  order,  when  the  whole  of  the  old  bridge  is  to  be  removed  and  everything 
done  to  clear  out  the  channel  to  the  required  capacity. 

Contractors  ai^  therefore  reminded  that  this  work  will  have  to  be  done  at  a  Unie 
when  the  water  in  the  canal  is  at  its  usual  height,  that  is  Ut  say,  l>oth  the  masonry  of  the 
abutments  and  the  fender  cribs  will  have  to  be  taken  out  by  means  of  a  dredge  or  other 
machinery,  and  are  therefore  to  be  tendered  for  by  the  cubic  yard  ;  the  rate  or  price  to 
include  the  full  removal  of  all  mason  work  of  the  abutments,  the  fender  cril«,  their 
filling,  etc ,  hauling  and  depositing  the  same  at  such  places,  within  a  distance  of  one 
thousand  feet  or  more,  as  may  be  pointed  out.  or  placing  them  on  spoil  ground  provided 
by  and  at  the  expense  of  the  contractor. 

The  removal  of  the  swing  or  movable  part  of  the  structure,  together  with*  the 
rollers,  segments  and  all  the  wrought  and  cast  iron  connected  with  it ;  the  waling  and 
all  such  timbers  as  do  not  come  under  the  first  head,  (or  rate  {>er  cubic  yard),  are  to  be 
embraced  in  the  bulk  sum  tendered  for  the  removal  of  the  swing  bridge,  etc.,  all  of 
which  are  to  remain  the  property  of  the  Department  of  Public  Works,  and  must  be  hauled 
to  and  placed  on  canal  property  where  pointed  out,  within  a  distance  of  two  miles. 

The  wharves  on  the  west  side  of  the  canal,  south  of  the  present  swing  bridge, 
have  to  be  removed  ;  the  piles  drawn  or  dug  out,  and  the  entire  material  of  which  they 
are  built,  hauled  and  placed  beyond  the  limits  of  c^nal  y>roperty,  all  the  cost  and 
expenses,  directly  or  indirectly  connected  with  which,  must  be  included  in  the  bulk  sum 
tendered  for  that  purpose. 

The  present  lift  lock  between  the  Chippawa  River  and  the  canal  having  to  be 
removed  it  is  intended  that  a  new  Jock,  if  constructed  in  its  stead,  will  be  of  like  dimen- 
sions as  the  present  structure,  and  placed  on  either  the  south  or  north  side  of  the  river  as 
may  be  subsequently  determined. 

The  class  of  workmanship  of  the  contemplated  lock  being  in  either  case  the  same; 
the  connecting  walls,  although  differing  in  extent,  are  also  of  a  like  class;  and  the  river 
connection  as  well  as  the  protection  works  being,  in  general  similar,  contractoi-s  are 
therefore  informed  that  the  tenders  submitted  by  them  for  the  works  must  be  pit^jiared 
in  such  a  manner  that  the  rates  stated  are  clearly  and  distinctly  understood  as  the  raief 
which  are  to  be  applied  throughout  to  the  respective  items  of  work,  whether  the  lockU 
built  on  the  south  or  on  the  north  side  of  the  river,  f  i^Htti     '*  «t^<s, . 

^4^    - '  •      .*<»*■:-  VM**] 

If  placed  on  the  north  side  of  the  river,  the  lock  will  be  so  situated  that  the  race 
line  of  the  north  abutment  of  the  new  aqueduct  when  produced  will  pass  transverselj 
through  about  the  middle  of  it,  and  the  centre  line  through  it  longitudinally  will  be  such 
that  opposite  the  lower  gates  it  will  be  245  feet  from  the  west  side  of  the  aqueduct,  aini 
opposite  the  upper  gates  the  centre  will  be  230  feet  distant  from  the  same  line. 

A  small  circular  basin  will  be  formed  above  the  lock,  which  will  connect  with  tk 
enlarged  caual  by  a  channel  through  the  west  towing  path. 

Between  the  aqueduct  and  the  tail  of  the  lock  a  range  of  crib  work  will  be 
placed  along  the  new  margin  of  the  river,  over  whirh  will  be  a  wall  of  heavy  random- 
coursed  masonry,  raised  to 'the  height  of  the  lock  wall  at  one  end  and  to  that  of  Uie 
aqueduct  at  the  other  end,  and  made  either  lower  in  the  middle  or  carried  up  a  \ik^ 
height  throughout. 
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If  the  lock  is  placed  on  the  south  side  of  the  river,  the  longitudinal  centre  line 
"through  it  will  ha^e  an  inclination  of  15  degrees  to  the  north  of  a  riglit  angle  to  the 
range  of  the  aqueduct,  and  240  feet  south  of  the  face  of  its  south  abutment.  The  upper 
wingR  will  be  extended  so  as  to  form  a  passage  way  through  the  towing  path,  and  the 
south  bank  of  the  river  will  require  to  be  protected  by  means  of  ciib  work  and  a  wall, 
as  stated  for  that  on  the  north  side. 

The  Department  of  Public  Works  reserves  to  itself  the  right  of  adopting  either  of 
thos^  pUces  for  the  contemplated  lock,  and,  in  either  case,  of  changing  the  site  or  position 
to  such  an  extent  or  distance  as  may  be  considered  most  advantageous  for  effecting  the 
object. 

These  changes,  it  should  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increase  or  diminution  in  the  piices  tendered  for  the  i*espective  items  of  work,  and  ai 
which  rates  only  the  actual  quantities  of  work  done  will,  under  any  circumstances,  be 
.paid. 

JLocK — to  be  one  hundred  and  fifty  (150)  feet  in  length  between  the  gate  quoins  ; 
twenty^x  and  a  half  (26|)  feet  wide  in  the  clear  ;    the  bottom  to  be  sunk 
and  arrangedi  in  such  a  manner  that  the  top  of  the  mitre  sills  shall  be  nine  and  a  quarter 
(9^)  feet  below  the  low-water  line  of  the  Chippawa  River. 

The  side  walls  are  to  be  of  masonry,  laid  throughout  in  hydraulic  cement  mortar,  and 
carried  up  to  the  same  level  as  the  walls  of  the  aqueduct ;  the  whole  of  the  work  to  be 
of  the  class  and  executed  in  the  manner  hereinafter  described. 

Excavation. — ^The  pit  for  the  foundation  of  the  structure  to  be  made  two  hundred 

and  thirty  feet  in  length  and,  for  the  chamber  part,  fifty -three  feet  in 

width  ;   for  the  recesses  and  wings  the  width  will   be  about  fifty-five  feet  ,•    the  whole  to 

correspond  to  such  lines  as  marked  out  by  tbe  officer  in  charge,  and  be  made  to  such  slopes 

as  may  be  required  for  the  stability  of  the  banks  during  the  building  operations. 

The  bottom  must  throughout  be  trimmed  fair,  smooth  and  level  at  the  depth  of 
eleven  and  a  quarter  feet  below  the  low-water  line  of  the  Chippawa  River,  or  to  such 
other  level  as  will  give  an  uniform  bearing  to  the  foundation  timbers  on  which  the  walls 
are  to  rest. 

From  the  head  of  the  lock  to  where  the  entrance  channel  connects  with  the  line  of 
the  main  canal  the  bottom  is  to  be  sunk  twenty  feet  lower  than  the  level  of  the  aqueduct 
coping,  and  the  water-way  made  of  the  width  required  by  the  circumstances,  together  with 
a  sufficient  space  for  the  side  walls  to  be  built  alongside  of  it. 

From  the  tail  of  the  lock  to  the  river  the  channel  is  to  be  made  thirty  feet  wide  at 
bottom  when  sunk  to  the  depth  of  one  foot  below  the  mitre  sill  of  the  lock. 

The  material  excavated  from  the  lock  pit  and  entrance  channel,  when  of  a  suitable 
kind,  is  to  be  used  for  embankment,  and  such  of  it  as  may  be  considered  by  the  officer  in 
charge  to  be  unfit  for  that  purpose  or  found  not  to  be  required  for  it,  must  be  removed 
and  disposed  of  as  stated  in  a  preceding  part  of  this  specification. 

All  the  excavation  takon  from  the  channel  below  the  lock  must  be  hauled,  transported 
and  placed  in  spoil  on  ground  provided  by  and  at  the  expense  of  the  contractor,  as  men- 
tioned for  the  material  taken  from  the  foundation  of  the  aqueduct. 

The  seats  for  all  banks  must  also  be  prepared  by  mucking  and  removing  unsuitable 
material  as  previously  described,  and  the  rate  tendered  for  excavation  must  cover  the  cost 
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of  making  up  banks  in  rear  of  lock  walb  and  at  any  other  place  where  they  are  required 
wiiiiin  the  limits  of  the  section. 

Foundation  Timbers — to  be  of  pine  1 2  inches  square,  of  the  full  len^^h  to  reach 

across  the  chamber  and  space  to  Vte  occupied   by  the  walls 

on  both  sides  ;  but  occasionally  two  timl)ei'S  may  be  used  to  make  up  this  distance,  one  of 

which  roust,  however,  extend  from  tlie  rear  line  of  one  wall  across  the  chamber  to  18 

inches  under  the  front  edge  of  the  wall  on  the  oi>po8ite  side. 

They  fti*e  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  the  lower  end  oi  the  lock,  and  must  rest  unifurmly  throughout  their  entire  length 
on  the  l>ottom  and  on  sub  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  alter  they  are  SHti^factorily  lai<l,  be  well  filled  with  the  best  description  of 
puddle  ^well  cut  and  iammed«  or,  if  directed,  the  spaces  and  at  the  ends  of  the  timbers 
must  be  made  up  with  concrete  ;  their  tops  muxt  be  dubbed  to  an  uniform  suiface  to 
afford  a  fair  beaiing  for  the  planking.  The  timbei'S  before  being  laid  must  be  counterhewn 
if  so  directed. 

Sub  Sills. — Two  ranges  of  sub  sills  are  to  be  placed  longitudinally  under  each  of  the 
side  walls.  They  ai-e  to  be  of  pine  timber  12  inches  squaro,  arranged  in 
trenches  cut  for  the»r  reception,  and  laid  so  that  their  tops  shall  be  on  the  same  level  as 
other  |mrt8  of  the  foundation.  I'he  spaces  alongside  of  thrtm  must  be  well  filled  with 
puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  resi>ective  pieces ;  they  are 
not  to  |>ass  through  the  sheet  piles,  but  must  be  left  G  inches  short  on  each  side,  which 
space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 

Mitre  Sill  Platform— to  l)e  10  feet  in  width,  mad»  up  of  timbers  12  inches 

square  and  of  a  length  to  ivach  from  rear  to  rear  of  walls, 

all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane  so  as  to  make  w^ater-tight 

jointa  foi  their  entire  length  and   depth.     They  aro  to  be  secured  by  three  wrought  iron 

screw-bolts  1^  iach3s  in  diameter  passing  horizontally  through  tho  platform. 

Both  ends  of  the  bolt  must  have  double  nuts  and  washers  in  order  to  form  a  connec- 
tion with  shuckb -bolts  passing  through  and  secured  to  anchor  timbers  laid  at  the  bottom 
of  the  sheet  pile  trenches  or  to  a  block  of  masonry  built  for  that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight.    / 

Puddle  Trenches,  ktc. — Five  or  moi-e  trenches  are  to  be  cut  across  the  foundation 
for  the  i*eception  of  sheet  piles,  namely  :  one  at  the  upper 
side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  the  lower 
end  of  the  lock.  They  are  to  l>e  sunk  5  feet  below  the  foundation  timbers  and  are  not  to 
exceed  'J^  feet  in  width.  One  side  of  each  trench  must  bo  cut  plumb  and  smooth,  ao  as 
to  affoitl  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built  or  anchor  timbers  arranged  and  the  piles  placed,  the 
trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  materia)  for  that  purpose  which  can 
be  obtainoit  on  the  section,  and  must  bo  cut,  mixed,  prepared  and  laid  as  dii-ected  by  the 
officcT  in  charge.  Rangee  of  sheet  piles  are  also  to  be  placed  in  the  foundation  <^  the 
ehamber  it  so  directed. 

Sheet  Piles — to  be  of  4-inch  pine  plank  placed  close  yerticaHy^  generally  6  £pet 
long ;  they  ai-e  to  be  jointed  with  a  plane  and  the  edge  of  each  plank 
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chamfered  on  the  side  next  the  trench.     When  placed  thej  are  to  be  fastened  to  the  plat- 
form or  sill  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Floobino — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation  ;  and  the  second 
•onrse,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both 
ends  ot  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be 
driven  up  with  wedges  to  water-tight  jointa ;  every  3  feet  in  width  of  planking  in  both 
•ouraes  must  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  break 
joints  both  length  wi&e  and  transvei^y  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  incl:es  long  and  1|  inches 
diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing  of  a 
timber ;  it  must  be  dubbed  to  anuniforra  surface  before  the  second  course  is  laid,  the  latter 
to  be  f:istened  with  pi-essed  spikes,  two  at  each  end  of  a  plank  and  one  at  each  crossing 
of  a  timber  on  alternate  sides  of  the  plank. 

MiTBE^lLLS — to  be  of  the  best  description  of  white  oak  timber,  properly  squared  and 
dressed  with  a  plane.     They  aro  to  he  framed,  mortised,  tenonned  and 
secured  in  the  manner  bhown  on  a  detailed  plan  to  be  furnished. 

The  mflin  sills  are  to  be  32^  feet  long,  let  3  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  size  to  stand  18x15  inches  when  dressed.  The  mitre^ 
sills  are  to  be  18  x  18  inches,  checked  3  inches  into  the  platform  timbera,  and  ar«3  to  be 
tenonned  into  each  other  atthe  mitre,and  at  the  toe  tenonned  and  boxed  into  the  main  sill. 
A  check  3  inches  deep  is  to  be  cut  into  the  lower  edge  of  the  mitre  sills,  to  receive  the 
enda  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas  well 
saturated  in  boiling  tar  is  to  bo  placed  in  the  check  formed  in  the  platform  into  which 
the  mitre  silb  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3J  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with,  bolts  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  lull 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  three  inches  long,  one  inch  and  a  half 
(l^in.)  diameter,  have  upset  heads,  and  be  well  ragged  at  the  points. 

Masonry. — The  side  walls  of  the  lock  are  to  be  about  thirty  one  feet  in  height; 
those  forming  the  chamber  are  to  be  ten  and  a  half  (10|)  feet  thick  at 
bottom,  strengthened  by  counterforts,  with  two  and  a  half  (2J)  feet  projection  and  six 
(6)  feet  in  length  canied  up  in  rear,  not  more  than  twelve  feet  apart  in  line  of 
wall ;  the  recesses  are  to  be  twenty  six  inches  deep  and  the  walls  of  them  eleven  (11)  feet 
thick  at  bottom. 

The  faces  of  the  quoin  piers,  recesses  and  wings  are  to  be  canied  up  plumb,  but  the 
chamber  walls  are  to  have  a  batter  of  one  in  twenty  four. 

The  backs  of  the  walls  are  in  all  cases  to  be  carried  up  plumb  to  within  five  feet  of 
the  (op,  thence  batter  to  the  rear  line  of  the  coping ;  counterforts  to  terminate  where  the 
frost  batter  on  other  parts  of  the  walls  commence. 

All  the  masonry  of  the  new  lock  trwBt  be  of  an  approved  class  of  sound  and  durable 
stones,  those  which  form  the  face  work  must  be  free  from  drys,  seams  or  other  defects, 
and  must  be  at  least  equal  in  every  respect  to  the  best  cl<*88  of  stones  used  in  the  walls  of 
the  present  lock. 
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The  piors  at  the  gate  quoins,  the  recess  piers  and  the  coping  are  all  to  be  of  cut 
atone,  dreax^d  and  laid  so  that  the  beds  and  end  joints  idiall  not  exceed  three-six teenilw 
( i\)  ^^  *^**  inch. 

The  chamber  walls,  recess  walls  and  wings  are  to  be  faced  with  a  good  descriptioxL 
of  neatly-picked  or  pointed  coursed  work — coping  excepted— prepared  in  such  a  manner 
that  when  laid  their  beds  end  and  joints  bhall  not  exceed  one-half  (|)  an  inch. 

The  north-west  wall  and  a  large  part  of  the  lower  and  upper  ends  of  the  south- 
'^>ast  wall  of  the  present  lock  must  be  taken  down  and  removed  to  at  least  twenty  one 
feet  bebw  the  level  of  the  coping  of  the  aqueduct,  or  to  the  floor  of  the  lock,  if  so 
directed. 

All  the  stones  thus  removed  that  may  be  found  suitable  for  use  in  the  new  stmotur* 
must  be  placed  in  such  |)OHitions  thai  tliey  can  be  advantageously  used  for  that  parpoee 
or  for  the  retaining  wall,  as  the  conti*actor  may  be  directed. 

The  defective  portions  of  the  stones  and  waste  to  be  spoiled  beyond  the  limits  of  the 
section,  on  ground  provided  by  the  contractor,  or  at  such  a  place  that  they  will  not  inter- 
fere with  any  of  the  contemplated  improvements. 

The  contractor  to  state  in  the  tender  the  rate  per  cubic  yard  at  which  he  will  h% 
willing;  to  remove  the  whole  ot  the  old  lock,  or  any  part  of  it  he  may  be  called  upon  to 
take  down  at  any  time  during  the  pi-ogress  of  the_ works  on  the  section. 

He  will  also  be  expected  to  state'  in  the  tender  a  bulk  sum  for  which  he  will  Iw 
willing  to  form  a  dam  aijove  the  present  lock  and  another  below  it.  The  upper  dam  to 
be  built  in  such  a  manner  as  will  be  certain  to  meet  the  requirements  when  the  water  of 
the  main  cana)  is  at  its  highest  level — the  lower  dam  to  be  so  constructed  and  of  each  a 
height  as  will  admit  of  laying  the  bottom  of  the  lock  dry. 

In  this  bulk  sum  must  also  be  included  all  the  pumping  necessary  for  unwatering 
the  space  between  the  dams  down  to  the  floor  of  the  lock,  if  required. 

The  stones  taken  out  of  the  old  lock  which  may  be  considered  fit  for  use  and  be 
allowed  in  the  new  lo<k  will  be  charged  to  the  contractor  at  the  following  rates : — 


Hollow  quoins,                         per  cubic  yard 

Coping  stones,                                        "              

Recess  quoins,                                       "              

$7  50 

6  50 

6  00 

Cut  stone  ashlar,                                  "              

Cham  her  and  other  face  work,           "              

6  50 

4  00 

Backing  stone,                                      "              

2  50 

The  stones,  other  than  those  referred  to,  must  be  of  the  dimensions  herein  stated, 
and  be  prepared  in  the  following  manner  : —  • 

Oct  Stones — must  be  neatly  dressed,  boucharded  and  suited  to  the  positions  they 
are  to  occupy  in  the  work.     Their  arrises  must  be  kept  good,  their 
upper  and  lower  beds  made  parallel  and  their  end  joints  in  all  cases  kept  full  for  at 
least  two-thirds  the  depth  of  the  beds. 

Tlie  backs  of  the  stones  must  be  hammered  or  picked  to  such  lines  that  the  backing 
stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

They  are  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet  long  in 
line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  bed  in  the  alternate  courses.       In 
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-each  course  must  be  headeis  of  at  least  2  feet  length  of  face  and  4|  feet  depth  of  bed, 
plaoed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headers  in  each 
-course  are  to  be  arranged  as  nearly  as  possible,  mid-way  between  those  in  the  coursa 
immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  1 2 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  1^  tiroes  their  heighc,  and  the  headers  2;^  times 
their  height;  and  in  all  cases  the  tail  of  a  header  must  hav3  a  width  of  two-thirds  (^) 
the  length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  tlie  former  three  and  a 
half  (S^)  feet  face  and  ^ve  (5)  feet  depth  of  bed,  the  latter  five 
i5)  feet  face  and  three  and  a  half  (3i)  feet  bed.  The  headers  are  to  be  checked  so  as  to 
bond  at  least  1  foot  over  the  face  stones  of  the  recess.  The  nose  of  the  quoins  to  W 
rounded  and  the  hollow  adapted  to  quoin -posts  of  16  inches  diameter  and  otherwise  pre- 
pared in  a  manner  similar  to  those  in  the  present  lock . 

IIecess  Quoins — to  be  also  3J  x  5  feet  and  5x3^  feet,  laid  alternately  out-bond 
and  in-bond,  the  outer  corner  to  be  chamfered  to  6  inches  deep  on 
the  face  and  8  inches  in  the  recess ;  the  headers  to  be  checked  so  as  to  make  return-lK)nd 
with  the  face-stones  of  the  recess. 

The  ends  of  the  stones  which  form  part  of  the  chamber  quoin  and  recess  piera  are  to 
be  bevelled  off,  and  made  to  form  a  bond  at  the  inner  angle  and  a  foot  over  iu  alternately. 

CouBSED  Work, — for  the  face  of  the  chamber,  recesses  and  wing-walls  may  be   9 
inches  high  and  upwards,  but  a  course  once  commenced  must  be 
continued  the  same  height  throughout,  and  in  no  case  will  more  than  two  courses  be 
allowed  to  make  np  the  height  of  one  course  of  cut  stone. 

They  must  be  at  least  18  and  28  inches  depth  of  bed  in  the  alternate  courses,  and 
have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In  every  course  there  are  to  be 
headers  of  at  least  20  inches  length  of  face  and  3^  feet  depth  of  bed,  placed  not  more  than 
12  feet  apart  from  centre  to  centre. 

The  face  of  the  stones  must  be  neatly  picked,  pointed  or  scabbled  to  suit  the  batter 
of  the  chamber ;  for  other  places  the  beds  are  to  be  at  right  angles  to  the  face,  and  in  all 
cases  they  must  be  made  to  such  lines  as  will  adapt  them  fully  to  the  position  they  are  to 
occupy  in  the  work.  Their  end  joints  must  be  squared  or  kept  full  for  a  distance  of  at 
least  6  inches  back  from  the  face,  and  all  prominent  or  projecting  points  must  be  dressed 
off  both  beds  ot  the  stone  of  every  course,  and  everything  done  that  is  necessary  to  guard 
against  the  horizontal  or  vertical  joints  exceeding  half  (^)  an  inch. 

Backinq. — For  10  feet  below  and  4  feet  above  the  gate  quoins  the  backing  must  be 
of  an  approved  class  of    large  well-shaped  stones  not  less  than  6  inches 
in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds,  and  pro]>erly  bonded 
throaghout  the  wall. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  give  a  fair  and  equal  bearing 
-on  the  course  below  ;  thin  wedge-shaped  edges  of  stone  must  in  all  cases  be  broken  off  to 
jnot  less  than  6  inches  thick. 
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Tlie  backing  stones  must  invariably  be  laid  on  their  broadest  beds.  No  pinnicg 
▼ill  be  })ermitted. 

The  backing  for  the  chamber  work  must  also  be  of  flat-bedded  stoaes,  but  they  may 
be  of  le68  dimensions  thuu  those  above  desciibeil,  provided  they  have^  bond  of  9  inuixea, 
and  that  the  bond  in  the  iuteiior  oi  tlie  wall  is  at  no  place  less  than  6  inches. 

All  the  stones  must  be  laid  in  full  mortar  beds,  and  the  vortical  joints  be  fully 
groute  I  up  as  the  work  proceeds. 

CJoPiNO  Stones — of  the  cham1)er,  recesnes  and  wing  walls  are  to  be  4  feet  wide  oa 
tup,  increasing  in  width  downwards  to  the  Jrost  batter  in  the  i-ear, 
and  those  for  the  chamber  to  the  face-batter  of  tiie  walls.    They  are  to  be  of  a  like  height 
of  couise  as  those  on  the  present  lock,  and  not  less  than  4  feet  long  in  line  of  wall. 

The  coping  at  the  hollow  and  recess  quoins  must  be,  however,  6  J  feet  square  oa  top. 

The  lower  beds  and  joinfs  of  each  s^one  must  be  kept  full ;  the  upper  beds  and  faoes- 
neatly  dresfced,  and  the  inner  top  arris  rounded  to  a  radius  of  3  inches.  If  directed,  a 
dowel  4  inches  long  of  ^  i-  inch  iron  is  to  be  inserted  in  every  joint  16  inches  back  fit>m 
the  face  and  6  inches  from  the  top. 

Bbeast  Wall — to  be  carried  up  to  within  6  inches  of  the  bottom  of  the  adjoining 
reach,  unconnected  with  the  side  walls  of  the  lock.     It  is  to  be  of 
eoursed  masonry,  7  feet,  wide  at  bottom,  ]>lunib  in  the  rear,  and  on  the  lower  side  batter 
to  a  width  of  4  feet  on  top  ;  it  is  to  be  covered  with  large,  flat-bedded,  scabbled  and  well- 
jointed  coping  stones. 

MoBTAR   AND    Gbout — to  be  prepared  and  tised  as  previously  described,  and  tbe 
works  generally  carried  on  as  stated  in  the  preceding  fNirt 
of  this  specification. 

Ck>ntractor8  are  ex|)ected  to  state  a  price  in  their  tender  for  which  tbey  would  be 
willing  to  protect  the  entiance  channel  from  the  canal  to  the  lock  in  each  of  the  following 
WAya,  viz : 

1. — By  a  wall  of  random-coursed  masonry — that  is  to  say,  that  both  beds  of  the 
face  stones  are  to  be  level,  but  continuous  courses  will  not  be  required.  The  walls  to  be 
2^  feet  wide  on  top  and  have  a  batter  of  onenixth  to  one  on  the  front  side,  and  on  the 
rear  side  increase  at  the  rate  of  oiu-J'ourih  to  one  for  the  first  4  feet  from  the  top,  thence 
downward  they  are  to  be  plumb. 

The  walls  must  be  built  of  an  approved  class  of  sound,  durable,  flat  and  well-ahaped 
stones,  not  less  than  6  inches  thick  and  2  feet  in  length,  with  at  least  3  feet  area  of  bed,, 
laid  so  aa  to  form  pi-oper  bond  over  and  with  each  other  in  both  front  and  i-ear.  The  fnoes 
of  the  stones  must  be  hammered  or  scabbled  to  lines  corresiionding  t«)  the  position  they  are 
to  occupy  in  the  work,  and  in  evei-y  15  inches  in  height  of  wall  thera  must  be  headers  of 
at  least  3  feet  depth  of  bed,  placed  not  more  than  7  feet  apart* 

The  coping  stones  must  be  2|  feet  wide,  not  less  than  3  feet  long,  and  at  least  ^ 
inches  thick. 

In  rear  of  each  wall,  from  a  line  15  feet  below  the  top,  a  space  15  inches  in  width  ia 
to  be  made  up  with  small  stones  or  quarry  waste,  well  raunned. 
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The  rdtaiming  wall  between  the  aqueduct  and  the  lock  to  be  of  a  similar  class  of 
woric 

2. — Mnking  the  inclination  of  the  bank  two-thirds  horizontal  to  one  vertical  and 
fiudng  it  with  pitched  stoue  3  feet  in  depth  at  bottom  and  2^  at  top.  The  stones  to  be 
laid  on  a  foot  in  depth  of  quarry  rofu^m  or  gravel  and  at  right  ans^les  to  the  face,  in  regu- 
lar courses  six  inches  or  moi'e  in  thickness  ;  one-third  of  the  superficial  area  to  be  of  stonos 
llie  full  depth  of  bed  above  stated,  the  other  tviro-thirda  may  be  made  up  of  two  stones. 

The  rear  part  of  the  first  or  lowest  course  to  be  let  into  the  bottom,  and  the  top 
•oorse  throughout  to  be  £^  feet  in  width  and  9  inches  thick,  made  with  a  rounded  edge. 
If  80  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

It  is  to  be  distinctly  understood  that  the  tender  for  either  the  vertical  wall  or 
inelined  protection  wall  may  be  accepted  as  a  whole  or  in  part,  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendei*ed  for  the  respective  items  of  work  that 
may  be  performed. 

It  is  also  to  be  clearly  and  dis^nctly  understood  that  all  the  excavation,  dredging 
er  work  to  l>e  done  on  this  secti  >n  for  the  deepenins^  and  enlarging  of  the  canal,  for  the 
fonndation  of  the  aqueduct,  increasing  the  widih  of  the  channel  of  the  Chippawa  River, 
and  forming  entrances  to  the  lift  lock,  etc.,  will  be  measured,  com|)utei  and  paid  for  in  the 
**8olid."  For  this  purpose,  before  the  works  aro  commenced,  levels  will  be  taken  of  all 
ihofie  parts  of  the  ground  to  be  removed  over  the  water  surface  and  accurate  soundings 
made,  with  reference  to  fixed  and  permsment  bench  marks,  at  short  ilstances  apart  along 
the  whole  length  and  breadth  of  that  part  of  the  present  canal  within  the  boundaries  of 
Hia  section ;  also  of  that  part  of  the  Chippawa  River  where  the  aqueduct  and  other  worka 
are  to  be  placed  and  where  the  river  is  to  be  widened. 

Contraotot^  intending  to  tender  for  this  work  are  requested  to  bear  in  mind  that 
Bono  of  the  material  excavated  for  the  enlargement  or  deepening  of  the  canal  will  be 
allowed  to  pass  down  through  what  is  called  the  aqueduct  lock  ;  nor  will  any  of  the 
material  excavated  from  the  bed  of  the  river,  the  foundation  of  the  aqueduct,  the  widen- 
ing or  deepening  of  the  river  ohannel,  forming  an  entrance  to  the  lift  lock,  or  fur  any 
•Cher  purpose  whatsoever,  be  allowed  to  be  t«dcen  op  through  that  lock. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  all  materials  ot  any  kind  required  for  them,  or  in  the  arrangements  for  caiTy- 
iog  on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or 
dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the 
work,  the  contractor  must  be  governed  by  the  canal  reguUtions  and  the  interpi-etation 
pot  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  every  pre- 
eautinn  to  guard  against  interrupting,  impeding  or  in  any  way  intei*fering  with  the  navi- 
gation, as  he  will  be  held  strictly  and  legally  liablo  for  all  dMmage,  loss  or  detention  that 
ftny  vessel  when  passing  through  the  canal  may  sustain  from  any  of  his  acts,  whether  such 
resnlt  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  difierent  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Dei>artment  of  Public  Works,  and  must  be  exe* 
•Qted  agreeably  to  the  plan  contemplated  in  th's  specification,  although  all  that  mav  be 
reqaired  to  complete  the  deaign  may  not  ha\e  been  particularly  desciibed. 
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Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of   construction,  bat  detailed 

drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  loi^ity,  and  for 

all  such  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding 

of  the  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  pari 
of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the  addi- 
tional or  reduced  expense  that  may  he  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  proyide,at  his  own  cost  and 

expense,  all  the  service  ground  that  may  bt 
required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  storehousei 
or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  famish  all 
plani.,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the  satis- 
factory execution  and  completion  of  the  different  works  contemplated  in  the  foregoiDg 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  ;  and  the  prices  ten- 
dered for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase,  delivery, 
workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the  work  as 
herein  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attachrd  the  actual  signatures,  the  nature 
of  the  occuijation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required,  by  deposit 
of  money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent  only  of  the  progress  estimates  will  be  paid  until  the  coiiipletion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  oat  of 
1.     these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  tb« 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  order  following  :  — 

The  covered  drain  on  the  east  side  of  the  canai  to  be  completed  by  the  16th  day  of 
November  next  (1877). 

Dredging  operations  for  the  foundation  of  First  and  Sfcond  Sections  of  the  ncw^ 
aqueduct  to  be  proceeded  with  for  at  least  two  months  during  the  autumn  of  1877. 

Material  to  be  provided  and  delivered  by  the  15th  day  of  November  next,  for  the 
masonry,  pier  work,  etc.,  for  the  road  bridge  opposite  Division  Street,  in  the  Town  of 
Welland. 
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The  piers,  abutments  and  protection  works  for  this  bridge  to  be  built  between  the 
•losing  of  the  canal  this  autumn  and  the  opening  of  navigation  in  the  spring  of  the  year 
1878. 

Coffer  dams  for  the  main  parts  of  the  First  Section  of  the  new  aqueduct  to  be  put 
in  daring  the  winter  and  spring  of  the  year  1880. 

In  the  summer  and  autumn  of  the  year  1878  the  space  within  the  First  Section  of 
the  ooffer  dams  for  the  aqueduct  to  be  un watered,  excavated  to  the  required  depth,  the 
foundation  laid  and  part  of  the  masonry  built. 

In  the  year  1879  the  coffer  dams  for  the  Second  Section  of  the  aqueduct  to  be  put 
in,  the  foundation  laid  and  the  masonry  of  the  four  southern  arches  carried  up  to^t  least 
jnedlom  high  water. 

The  new  lift  lock  to  connect  the  Chippawa  River  and  canal,  in  the  Town  of  Welland, 
to  be  completed  by  the  first  day  of  September,  1879. 

In  the  winter  of  1879  and  1880  the  coffer  dams  for  the  Third  Section  of  ihe 
squeduct  to  be  put  in,  the  foundation  laid  and  masonry  carried  up  in  the  summer  and 
autumn  of  the  year  1880. 

Farther,  the  entire  arrangements  must  be  such  as  will  fully  satisfy  the  Department 
«f  Public  Works  that  the  whole  of  the  works  described  in  the  foregoing  specification  and 
•mbraoed  in  the  contract  can  be  fully  completed  on  or  before  the  first  day  of  June,  1881. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works, 
Ottawa,  20th  June,  1877. 
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APPENDIX  ^o.  19. 

WELLAND  CANAL 


SPECIFIOATICN    of  lU    Work    to    he    clone    on  SEC7I0N 
No.   TWENTY-EIGUT  of  the  Eulargtment. 


This  section  extends  from  a  point  r.early  opposite  tho  place  whore  the  line  of  the 
original  cnnal  takes  a  Kudden  bend  to  the  souih-east  at  abuut  nnd-wuy  between  the 
present  road  bridge  over  the  canal  at  tlie  Town  of  Welland  and  the  bridge  for  the 
crossing  of  the  Canada  Southern  l-Jailway  ;  it  continues  fully  1,500  feet  to  the  south  of  a 
line  passinjo:  longitudinally  through  the  centre  of  the  lock  at  the  Junction,  and  is  in  the 
agg«'<?gate  about  4,950  leet  in  length. 

The  works  upon  it  embrace  the  widening  and  deepening  of  the  cnnal  and  depositing 
the  material  excavated  at  the  places  and  in  the  manner  herein  stated  ;  the  cimstruction 
of  the  pieis  and  abutments  for  a  swing  bridge  at  the  Junction;  the  removal  of  the 
abutments,  piles,  fenders  and  all  other  parts  of  the  present  swing  bridge  necessary  to 
give  the  full  width  of  cLannel  and  slo|>o  to  the  banks,  including  the  lemoval  of  the  bridge 
itself,  and  such  other  works  as  may  be  required  to  eflect  the  contemplated  object. 

The  water-way  is  to  be  enlarged  to  a  width  of  one  hundred  feet  at  bottom  when 
sunk  to  an  uniform  depth  of  *J|  feet  below  the  top  of  the  mitro  sills  of  the  present  lock  al 
Port  Colborne,  and  the  foundations  of  tho  biidge  abutmenis  and  piers  ai-e  to  be  placed 
sufficiently  low  to  alford  a  depth  of  15  feet  in  the  i-each  at  assumed  low- water  level  of 
Lake  Erie. 

The  excavat'on  connected  with  the  increased  width  of  channel  will,  for  the  meet 
part,  be  on  tho  west  side  of  the  present  line  ;  the  site  of  the  new  bridge  will  be 
immediately  south  of  where  the  feeder  connects  with  the  main  canal,  whieh,  together 
with  the  width  of  water-way  at  tlie  different  places,  is  indicated  in  red  on  the  general 
plan. 

The  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  chunnai 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  nuij 
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4)e  snbspqiiently  '?eterminefl ;  also  of  changing  the  position  of  the  road  bridge  to  any 
place  between  the  line  of  the  Canada  Suiitlierti  Railway  and  the  south  end  of  the  secdon 
that  may  be  considered  the  most  advantageous  for  ihe  purpose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  opei-ations  are  cos: menced  or  during  their  pi  ogress,  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendei-ed  for  the  respective  items  of  work. 

The  aide  slopes  in  cuttings  as  well  as  those  of  banks  are  to  be  made  two  horizontal 
to  one  vertical,  except  where  they  connect  with  the  Uridaje  abutments,  when,  for  such  a 
distance  as  may  be  i-equired,  they  may  be  made  one-halK  h  >rizontal  to  one  vertical,  or  to 
any  other  angle  between  the  least  and  greatest  of  these  two  slopes  as  may  be  dii*ected. 

For  about  200  feet  at  the  north  end  of  the  section  and  850  feet  at  the  south  end, 
and  in  the  vicinity  of  th  i  C.iiiada  Southern  Riilway,  the  west  l»ank  or  towing  juth  will 
|)a8S  through  the  original  canal  ;  these  places  must  bo  made  up  <luring  the  time  when  the 
-water  is  drawn  off.  Contractoi-s  are  therefore  requested  to  bear  this  in  mind,  as  well  as 
the  fact  that  these  parts  of  the  bank  must  be  made  of  material  excavated  iu.side  the  line 
of  the  enlargement,  that  is  to  say,  of  such  material  as  now  forms  the  west  bank  of  the 
pres3nt  canal  at  any  place  within  a  distance  of  .1,203  feet  of  where  it  is  to  be  used,  if 
required.  The  seats  for  them  must  be  made  either  level  or  with  a  declivity  outwards 
from  the  canal,  in  steps  of  not  less  than  15  feet  in  width,  ti-ansversely  ;  at  all  places  the 
seat  lor  them  must  ba  cleared  of  all  muck,  loose  stones,  logs,  roots,  slabs  and  all  kinds  of 
rubbish  and  objectionable  matter  ;  loose  earth  must  also  be  removed  for  sucj  a  depth  as 
the  officer  in  charge  may  consider  necessary. 

In  all  cases  where  a  bank  adjoining  the  canal  has  to  be  made  over  sloping  ground 
the  seat  must  invariably  be  either  cut  down  so  as  to  give  a  level  bearing  or  be  made  into 
benches,  each  of  w!uch  must  ot  itself  pi*esent  a  horizontal  surface  of  sufficient  width  to 
a<lmit  of  a  suitable  connection  being  made  and  so  as  tj  guard  against  any  tendency  to 
slide. 

For  preparing  the  scats  of  banks  the  material  removed  will  lie  measured  in  the 
"solid,"  and  the  quantity  paid  for  at  the  same  rate  as  for  earih  excavation  on  the  section, 
which  rate  should  be  ch)arly  undei-stooJ  to  include  the  cost  of  handling  all  kinds  of 
material  necessiry  to  effect  the  object,  and  the  i-emoval  of  the  same  to  such  places  within 
the  limi^jS  of  the  section  or  elsewhere  as  may  be  directed. 

When  forming  banks  adjoining  the  canal  the  maUrial  must  be  hauled  on  to  ih$ 
T€9peelivfi  lylaces  in  cxrbi  or  wj,./jon8  and  laid  on  in  layers  not  exoeeding  one  foot  in  depth 
<U  a  time. 

The  material  excavated  in  widening  and  deepening  the  channel,  for  fully  half  a  mile 
at  the  north  end  of  the  section,  can  be  placed  on  tiie  west  si  le  of  the  canal  at  the  distanod 
back  from  the  water  line^  and  in  the  manner  subsequently  stated. 

On  the  south  side  of  the  Canada  Southern  Railway  there  is  a  large  area  of  wate»- 
oovereJ  fp:ice  which  can  be  ased  for  spoil  ground  to  such  an  extent  as  the  contractor's 
jtrraQgements  will  admit,  provided  the  materitil  is  kept  sufficiently  back  from  the  line  of 
the  canal  and  placed  as  herein  described. 

All  other  pai*ts  of  the  excavated  material  must  be  placed  toward  the  upper  end  of 
the  section,  or,  if  necessary  to  obtain  space,  one  thousand  feet  or  more  to  the  southwai-d 
of  it,  exce)>t  what  is  required  to  form,  on  both  sides  of  the  canal,  suitable  approaches  to 
'^tbe  Bwing  bridge. 
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Towing  Path. — ^The  works  throughout  must  be  carried  ou  in  such  a  manner 
that  the  present  towing  path  shall  not  be  in  any  way  interrupted^ 
or  any  part  of  it  interfered  with  during  the  season  of  navigation,  unless  a  new  and 
convenient  trackway  be  formed  at  that  place,  or  other  approved  arrangements  be 
made  by  the  contractor,  at  his  own  cost  and  expense,  to  enable  the  towing  service  along 
that  part  of  the  canal  to  be  satisfi^ctoiily  performed.  It  is  to  be  continuous  on  both  sides 
of  the  canal,  except  opi>osite  the  entrance  to  the  Junction  lock  and  feeder  ;  where  formed 
in  cutting  and  at  places  unconnected  with  structures,  its  front  edge  will  be  99  feet  from 
the  centre  line  at  24^  feet  above  the  bottom  of  the  canal,  or  22  feet  over  the  present 
mitre  sill  of  Port  Colbome  Lock.  It  will  for  the  most  part  be  made  15  feet  wide  on  top, 
and  have  an  inclination  of  about  1 2  inches  outward  to  a  ditch  in  the  rear  or  at  the  toe 
of  the  slope  of  the  adjoining  bank. 

The  ditch  to  be  at  least  four  feet  wide  on  top  and  the  bottom  to  have  such  an  incli> 
nation  as  will  carry  the  surface  water  freely  to  off-take  drains  formed  at  such  places  a» 
circumstances  may  require. 

It  will  be  observed  from  the  nature  of  the  work  that  the  greater  portion  of  it  under 
the  water  surface,  connected  with  the  enlargement  and  deepening  of  the  prism,  can  be 
done  by  machinery  during  the  summer  months,  provided  proper  precautions  are  taken  to 
guard  against  interfering  with  the  navigation.  Contractors  will  therefore  be  expected 
and  required  to  provide  the  necessary  equipment  for  that  puri>08e,  and  be  fully  prepared 
to  excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it 
to  be  expeditiously  renvoved  and  deposited  at  the  places  above  mentioned,  unless  they 
are  able  to  show  to  the  full  satisfaction  of  the  Department  of  Public  Works  that  they 
are  in  a  position  to  execute  the  work  in  some  other  way  in  a  more  expeditious  manner 
within  the  time  agreed  upon  for  its  completion. 

Spoil  Banks — are  in  no  case  to  be  formed  on  ground  where  the  surface  inclines 
toward  the  ctinal  unless  level  benches  are  first  cut  for  a  foundation 
for  the  bank.  The  new  material  deposited  must  be  kept  back  at  least  ten  feet  from  the 
top  edge  of  the  slope  of  the  old  bank,  and  must  not  be  raised  more  than  ten  feet  above 
the  level  of  the  towing  path,  within  a  distance  of  86  feet  from  the  surface  water  line  of 
the  canal  on  that  side  on  which  the  si>oil  bank  is  formed.  Beyond  the  distance  stated 
the  height  may  be  increased  after  suitable  drains  and  other  provisions  have  been  made  to 
carry  the  surface  water  to  the  back  ditches. 

The  .spoil  banks,  as  nearly  as  circumstances  will  admit,  must  be  made  of  an  uniform 
height,  and  invariably  have  a  declivity  outwai-d  of  at  least  one  in  twenty,  and  throughout 
be  of  a  regular  width. 

Back  Ditches, — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 
it  tnay  be  necessary  to  provide  for,  are  to  be  formed  at  the  places 
and  of  the  dimensions  required,  care  beiiig  taken  that  the  old  ditches  are  not  interfered 
with  or  the  drainage  in  any  way  interrupted  before  the  new  ditches  are  fully  available. 
For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattention  or 
otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to  the 
owners  of  the  adjoining  property. 

To  form  an  outlet  for  the  new  ditches  or  present  water-courses,  other  than  those 
specially  referred  to,  wells  are  to  be  sunk  in  connection  with  them,  from  which  offtake 
drains  or  culverts  are  to  be  made  with  such  inclinations  as  will  discharge  the  water 
freely  into  the  canal  two  feet  or  more  below  the  assumed  level  of  Lake  Erie. 

These  wells  will  be  from  two  to  three  feet  square,  and  the  culverts  from  them  arfr 
%ihe  from  15  to  24  inches  square.     They  are  to  be  built  of  rubble  masoniy  laid  in  cement 


Digitized  by  VjOOQIC 


249 

mortar  ;  but  the  bottoms  of  both  wells  and  culverts  81*6  to  be  of  flat  stones  of  a  size  to 
reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on  both 
sides,  the  covering  of  the  culverts  roust  also  be  of  flat  stones  of  a  length  which  will  bear 
mt  least  six  inches  on  the  side  walls.  The  wells  and  channels  from  them  may,  however, 
be  formed  of  timber  and  plank,  and  a  bridge  be  made  over  the  outlet,  if  so  directed.  In 
either  case  the  excavation  and  work  connected  with  the  water-courses  must  be  done  by 
the  contractor  at  the  rates  stated  in  the  tender. 

When  conducting  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  as  well  as  in  placing  the  material  in  the  spoil  banks,  the  contractor  must  be 
guided  strictly  by  the  lines  marked  out  by  the  officer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  do  anything  at  all 
likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

The  bottom  of  the  presenfchannel  when  deepened,  as  well  as  that  of  the  new  work, 
most  be  made  as  level  and  uniform  as  possible,  so  as  to  insure  throughout  the  full  width 
and  depth  contemplated. 

Over  water  surface  the  slopes  must  be  trimmed  to  the  angles  before  mentioned,  and 
be  made  to  correspond  with  the  lines  marked  out  on  the  gi*ound,  and  agreeably  to  the 
instructions  of  the  officer  in  charge. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal,  excavation  for  bridge,  etc.,  etc.,  will  be 
measared,  computed  and  paid  for  in  the  ''  solid."  For  this  purpose,  before  the  works  are 
commenced,  levels  will  be  taken  of  all  those  portions  of  the  ground  to  be  removed  over 
Uie  water  surface,  and  accurate  soundings  made,  with  reference  to  fixed  and  permanent 
bench-marks,  at  short  distances  apart,  along  the  whole  length  and  breadth  of  the  section. 
A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  remain 
on  record  in  th^>  office  of  the  Department  of  Public  Works,  and  another  in  the  office  of 
the  Resident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done,  for  which  payment  will  be  made. 

KoAD  Bridge. — This  includes  the  construction  of  the  abutments  and  piers  for  a 
swing  bridge,  intended  as  a  means  of  crossing  the  enlarged  canal  at 
a  point  immediately  south  of  where  the  Feeder  connects  with  the  main  line. 

The  water-way  at  this  place  is  to  be  in  four  divisions,  the  -two  centre  ones  of  which 
are  each  to  be  46  feet  wide,  and  form  the  navigable  channels.  The  piers  and  abutmdnts 
are  to  be  of  masonry  laid  in  hydraulic  cement  mortar,  built  chiefly  in  the  form,  of  the 
dimensions  and  in  the  manner  herein  described,  or  as  may  be  subsequently  directed. 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  220 
feet  in  length  and  170  feet  in  width,  is  to  be  sunk  to  the  depth  of  4  J  feet  below  the 
top  of  the  present  mitre  sill  of  Port  Col  borne  Lock,  and  the  sides  are  to  be  made  to  a  slope 
of  about  one  horizontal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers,  which 
are  to  be  one  foot  nine  inches  (If")  lower,  or  6^  feet  below  the  level  of  the  mitre  sills  of 
the  lock  at  Port  Colbome,  must  be  hauled  to  near  the  upper  end  of  the  section  and 
deposited  there  as  previously  stated  for  that  removed  at  the  southern  part  of  the 
work.     This  work  will  be  measured,  estimated  and  paid  for  as  bridge  pit  excavation. 
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Tht)  centre  and  rest  piers  of  Uie  bridge  are  to  be  as  nearly  as  possible  parallel  tm 
the  centre  line  of  the  canal,  the  former  to  be  16  feet  square  and  the  ,'latter  16  feuiift 
width  and  9  feet  thick  at  top.  Thi*ough  each  of  them  an  arched  culvert  6  feet  wide  aiul 
8  feet  in  height  is  to  be  made  on  a  line  ranging  with  that  of  the  canal 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  raiiBt 
be  at  least  six  inches  vender  canal  bottom,  and  in  each  case  they  are  to  have  a  batter  of 
one  in  twenty  four. 

The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  truly 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  {\)  of  an  inck 
The  bottom  part  of  the  arch  or  water-way  is  to  l>e  ot  dressed  and  properly-jointed  stones 
of  a  size  that  two  of  t heni  will  make  up  the  width  of  the  o|>ening  and  the  end  of  each 
pass  15  inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  on 
«ach  side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate 
courses,  with  headers  in  every  course  4.J  feet  long,  ])laced  not  more  than  nine  feet  ap:iri 
from  centre  to  centre.  The  bed.s  and  ends  of  the  stone  are  to  he  kept  full  and  dressed  so 
as  to  lay  to  joints  one-fourth  (J)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface  ;  this  is  understood  to  bo  applicable  to  all  the  four  sides  of  ths 
centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  ench  case  to  lie  made  up  with  flat-bedded  stones  not  len 
i;han  i  feet  area  of  bed  and  of  thi  full  height  of  the  face  stones  ;  their  beds  and  jointl 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  hoiizontai  joints  shall  not 
exce«d  five-eighths  (^)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
quarter. 

Tlie  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge  when  in  position 
are  to  Ue  10  J  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  in  the  canal,  and 
thn  e:ids  to  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  1  oth  sides, 
and  throughout  be  of  a  like  tla.ss  of  material  and  workmanship,  and  the  foundation  for 
them  be  formed  at  a  like  depth  as  described  for  the  centre  and  i^est  piers  ;  both  sides  and 
«nds  are  to  have  a  batter  of  one  in  twenty  four. 

A*:  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  bo 
required^  offsets  on  the  front  side  are  to  be  formed  for  the  bridge  seat 

The  abutments  are  to  be  of  masonry,  the  foundations  of  which  are  to  be  laid  at  5 
feet  over  canal  bottom  or  at  such  other  level  above  or  below  that  fMiint  as  circumstances 
may  require.  They  are  to  be  7J  feet  or  more  in  thickness,  carried  up  to  a  batter  of  on# 
in  twelve  on  the  face  to  the  water  line,  and  made  plumb  in  the  rear  to  within  tour  feet 
of  the  top,  thence  the  wall  will  diminish  to  the  i*ear  line  of  the  copinj,  which  will  ^>e  3J 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  piers,  and  the  backing 
of  large-sized  well-shaped  stones  laid  level  in  full  mortar  beds  and  properly  bonded 
throughout  the  wall. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  muBi 
all  be  built  of  an  approved  class  of  sUme,  free  from  drys,  seams  and  other  defects,  laid  ia 
hydraulic  cement  mortar,  be  pro|)erly  bonded  Uiroughout  and  have  all  the  vertical  joiule 
well  grouted  as  the  work  proceeds. 

Coping-stones  on  nil  the  piers  to  be  at  least  1 5  inches  in  depth,  of  a  size  that  iw 
:6tones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  biidge  and 
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\)reak  joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  mnat  be  from 
4  to  6  feet  in  width,  according  to  their  pouiion,  so  as  to  ftinn  a  circle  to  snp)M)rt  the 
track  for  the  rollei's  of  the  turntable.  They  must  lie  full  bedd^l  throughout  and  dressed 
so  as  to  lay  to  joir.ts  not  exceeding  one-fourth  of  an  inch  ;  and  the  top  side  must  have  a 
fair  surface,  neatly  l>uucharded,  and,  where  I'equired,  the  outer  top  arrises  ai*e  to  be 
rounded  off- 

The  pivot-stone  to  b?  not  less  than  six  feet  square  and  two  feet  depth  of  bed,  the 
space  between  it  and  ilie  outer  range  of  coping  must  be  filled  in  with  stone  of  the  sam« 
thickness  as  the  latter,  ])roperly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piera  ono  of  the  coping  stones  for  a  width  of  four  feet  is 
to  l)e  twenty-four  inches  in  depth  and  checked  to  ttie  curve  of  the  toe  of  the  bridge. 
This  stone  in  (ach  case  inu.sb  be  secured  with  fox-wedged  bolts  1^  inchas  diameter  let 
into  the  masonry  underneath. 

The  coping  on  tho  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  bo  10 
inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  eight  inches  at  th» 
sides,  [»laced  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  th3  bridge,  pampet  piers  are  to  be  built  4|  foet  square  at  base, 
-diminishing  upward  ;  one  of  which  at  each  end  of  the  brid^  must  be  recessed  and 
hollowed  out  to  receive  the  machinery. 

The  wings  of  the  abutments  are  also  to  bo  carried  up  to  the  same  height  as  the 
parapet  piers  and  finished  with  coping  as  indicated  on  the  plan. 

Tlie  walls  above  and  below  the  abutments  for  a  distance  of  forty  feet  or  more 
are  to  Lo  of  masonry,  ari*anged  to  wind  gradually  round  to  meet  the  line  of  the  slo[>ft 
•on  the  respective  sides. 

The  foundation  timbers  to  be  of  pine,  laid  level  and  roust  have  an  uniform  bear- 
ing throughout  their  entire  length.  Those  under  the  centre  and  rest  pi'jrs  are  to  ba 
laid  transversely  to  the  canal,  one  foot  apait,  and  for  tha  other  piers  and  abr.tmente 
vthey  are  to  be  laid  either  longitudinally  or  ti-ansversely  as  may  be  required. 

In  all  cases  the  spaces  between  them  must  bo  filled  with  a  good  description  of 
paddle  or  concrete,  as  may  be  directed. 

The  covering  plank  to  be  of  pine  three  inches  thick,  and  must  be  fastened  to  th« 
timbers  with  1^-inch  white  oak  troanuils  eight  inches  long. 

6heet     Files — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of 
the  piers  if  the  o dicer  in  charge  considers  io  necessary. 

Orib  Work. — Between   the    centre  and    rest    piers,  as  well  as  above  and  below 
them,  and,  if  directed,  above  and    below  the  piers  for  the  seat  of 
the  bridge,  crib  work  is  to  be  constructed    to  form    bearings    for  the  fendei-s  and  for 
the  protection  of  the  respective  parts  of  the  work. 

Tlie  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i.e.,  16  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rr.te  of  one  im 
twenty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water  way  of  such 
jdimensio4i8  must  be  formed  as  may  be  directed. 
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Transverse  openings  are  also  to  be  made  in  tbe  crib  wcrk  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  such  sliape  and  dimensions  as  may,  together  with  the  centre 
openings,  give  an  area  eqnal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
each  case  to  be  left  two  openings  on  the  up|)er  and  two  on  the  lower  side.  The  sides  of 
these  openings  }ire  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
the  cribs,  the  bottom  to  be  of  3-inch  pUnk  well  fastened  with  pressed  spikes,  and  the  top 
to  be  formed  of  pieces  not  less  than  10  inches  thick  and  the  length  to  take  a  full  bearing, 
•n  the  side  timbers  of  the  resi>ective  water-ways. 

The  cribs  are  to  be  of  pine  timber  1 2  inches  square,  straight,  sound,  full  on  the- 
edges  and  are  to  be  fi*amed  so  as  to  leave  a  space  of  1^  inch  between  the  different 
courses.  At  the  angles  ihey  are  to  be  connected  by  double-bevelled  dovetails  arranged  so- 
that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a  rag- 
bolt  12  inches  long  and  f  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  cribs.  They 

are  to  be  placed  not  moi*e  than  10  feet  apart  and  so  arranged  that  the  ties  resting  on  the 

different  rounds  of  timber  shall  be  mid-way  between  those  of  the  courses  immediately  below 

and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  the^ 
dovetail  to  splay  1|  inches  on  both  sides,  so  as  to  stand  eight  inches  at  the  neck  and  IL 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  tbe  comrses  immediately  below  it,  a- 
block  l^x  Vi  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  lon^  |  of  an  inch  diameter  is  to  be  driven  thix)ugh  the  head  of  each  tie,  passing  down 
through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the  Lead  of 
the  next  cross  tie. 

Longitudinal  Ties. — At  such  phices  in  the  cribs  as  may  be  required,  longitudinal 

ties  1 0  inches   thick  are  to   be  framed  into  and   dovetailed 

l>etween  the  end  timbers,  have  blocks  under  them,  and  be  secured   by  bolts  of  similar 

dimensions  in  like  manner  as  described  for  the  tranverse  ties,  into  which  they  are  to  be 

notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches  diameter. 

The  cribs  are  to  be  further  secured  by  vertical  mnges  of  plank  placed  inside  and 
.  extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :  one  at  or  near  each  angle  and  another  in  the  centre,  m  -«king  in 
all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  four  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  with  10-inch  spike  five-eighths  of  an  inch  diameter,  two- 
driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every  crossing  of 
a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  from 
eight  to  ten  feet  or  more ;  but  they  must  be  so  arranged  that  the  upper  length  in  all  cases 
shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range 
below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  thre& 
feet  apart,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to. 
splay  &ve  feet  or  more  on  the  side  next  the  channel. 
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The  whole  ioterior  of  th6  crib  work,  except  the   water-ways,  to   be  filled  with   an 
approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
-white  oak  6x12  inches,  the  upper  range  to  be  faistened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  countersunk  for  them. 
The  other  range  to  be  seven  feet  lower  and  fastened  by  rag-bolts  f  of  an  inch  diameter, 
Jiaving  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet,  their  upper  edges  are 
to  be  chamfered,  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with  boiler- 
plate and  secured  as  directed. 

For  the  protection  of  the  structure  and  jiiers  throe  clusters  of  piles  are  to  be  driven 
within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it,  they  are  to  be 
-connected  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foot  or  more  over  the 
cribs,  etc.,  as  may  be  required.  Piles  are  slao  to  be  driven  for  the  protection  of  the  crib 
work  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  connected  crib  work  is  not  placed  above  and  below  the  seat  piers  of  the  bridge, 
the  sides,  if  directed  by  the  Department  of  Public  Works,  are  to  be  protected  in  the  follow- 
ing manner : — 

Fenders  —are  to  be  constructed  on  the  land  side  of  both  the  water-ways,  extending 
for  some  distance  above  and  below  the  bridge,  as  i*epresented  on  the 
general  p!an.  They  are  to  be  formed  by  means  of  piles,  caps,  anchor  timbers  and  wale 
pieces  all  of  white  oak  timber.  The  piles  are  to  be  not  less  than  11  inches  diameter  at  the 
small  end,  driven  from  six  to  ten  feet  into  the  bottom,  three  in  a  group,  at  about  12  feet 
from  centre  lo  centre,  and  one  at  the  middle  of  each  anchor  timber,  when  they  exceed  25 
feet  in  length.  The  caps  are  to  be  foroied  of  two  pieces  each  6  x  10  inches,  arranged 
^bout  eight  inches  apart,  and  checked  obliquely  to  receive  a  dovetail  formed  on  the  head 
€(f  the  piles,  to  each  of  which  they  will  be  secured  with  wrought  iron  sci^ew-bolts  f  of  an 
inch  diameter,  having  upset  heads  and  cast  iron  bevel  washers  let  flush  into  the  outside 
-cap-piece.<). 

Immediately  under  the  caps  the  anchor  timbers  will  connect,  with  a  dovetail,  the 
•outer  piles  and  be  further  secured  by  a  thorough  screw-bolt  of  seven-eighths  (|)  of  an  inch 
-diameter,  they  will  bear  on  the  inside  pile  of  the  group  md  the  ends  extend  to  the  outside 
of  the  front  cap- pieces,  and  under  them  a  waling  timber  of  white  oak  8x10  inches  is  to 
be  fastened  to  the  same  or  inside  piles  with  a  screw-bolt  of  one  and  one-eighth  (1^)  inch 
Tound  iron  having  upset  heads  and  washers  sunk  flush  as  described  for  the  cap-pieces. 
Where  the  wale-pieces  are  scarfed  they  must  be  secured  to  the  outer  piles  with  screw-bolts 
X  of  an  inch  diameter,  with  nuts,  heads,  etc.,  as  described  for  the  others.  At  seven  (7) 
feet  below  the  top  of  the  cap-pieces  another  range  of  waling  8x10  inches  is  to  be  put  on 
-and  fastened  throughout  with  bolts  in  like  manner  as  for  the  upper  tier. 

The  outer  ends  of  the  anchor  timbers  must  be  let  into  the  banks  for  such  a  distance 
'  as  may  be  required,  and  be  secured  to  mud  sills  or  cross  timbers. 

The  superstructure  of  the  bridge — both  for  the  fixed  and  movable  parts — as  well  as 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 

Patties  "tendering"  should  bear  in  mind  that  all  the  works  connected  with  the 
construction  of  the  piers  and  abutments  of  this  bridge  must  be  done  between  the  close 
^of  navigation  of  the  present  year  (1877)  and  the  opening  of  the   canal  in  the  spring  of 
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1878  ;  or  during  the  winter  in   which  the  water  of    the  summit  level  of  the  canal  » 
4ravii  down  as  low  as  |.oe8ible  for  these ^and  other  |>urpo8es. 

For  the  distance  previously  stated—  220  feet—at  the  place  where  the  bridge  works 
are  situated,  the  excavation  required  to  bo  done  below  the  surface  water  line  for  the 
widening  and  deepening,  preparing;  ioundHtions  of  piei,  abutments,  etc.,  will  be  measured^ 
estimated  and  paid  for  as  bridge  pit  excavation. 

The  bulk  sum  tendered  for  un watering  the  pit  for  the  bridge  foundation  must 
embrace  the  cost  of  constructing  all  coffer  dams  required  to  keep  out  the  water,  and  to 
guar.l  against  leakage,  springs  or  surface  dminage,  together  with  the  expense  of  pumping, 
baling,  i-emoving  ice  and  snow  and  every  con-ingency  connected  with  unwatering  the 
brid^re  foundation  or  any  other  ]K)i  tion  of  the  works  during  the  pi*ogress  of  the  opera- 
tions, and  the  satisfactory  removal  of  all  coffer  dams  and  othet  tompoary  structures  at  or 
before  tho  usual  time  of  opening  spring  navigation. 

MoBTAB. — ^The  whole  masonry  of  the  bridge  piers  must  be  laid  in  mortar  made  of 
the  best  hydraulic  ceuient,  mixed  with  clean,  Iurg<^grained,  sharp  sand, 
generally  in  the  pro{>ortion  of  two  oi  sand  to  one  of  cement,  or  such  other  proportions  as 
may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  dii*eotion  and  to  the  satisfactiou  of  the  officer  in  charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rioh  mortar,  or  by  using  about  one  and  a  half  (1 })  of  chsan,  sharp  sand  to  one  of  cement, 
and  adding  as  much  water  as  may  be  required  so  make  the  \ihole  run  freely  wtien' 
propei4y  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  most  be- 
washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
materials,  and  lK>th  the  face  stone  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

Obdeb  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to  have 
more  than  two  unfinished  coui*ses  at  one  time,  and  so  tiiat 
one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepai^ed  for  the  respective  places  they  are  to  occupy  in  the  work 
befoi-e  they  are  l)it>ught  on  the  walls,  and  all  the  vertical  joints  of  one  course  are  to  be 
properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
must  be  provided  by  the  contiuctor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

The  present  swing  bridge  is  to  remain  undisturbed  until  tlie  new  stracture  is  in 
full  and  efficient  working  order,  when  the  whole  of  the  old  bridge  is  to  be  removed,  and 
everything  done  to  clear  out  the  channel  to  the  required  ci^icity. 

Contractors  are  therefore  reminded  that  this  work  will  have  to  be  done  at  a  time^ 
when  th^  water  in  the  canal  is  at  its  usual  height. 
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The  removal  of  the  abiitmentfl,  guide  piles,  waling  and  other  timbers  at  the  ends  and 
sideB  of  the  bridge,  togother  with  that  of  the  swing  portion  of  tlie  structure ;  the 
Begnients,  rollers  and  all  other  cast  as  well  as  wrought  iron  are  ail  to  be  embrace^!  in  one 
bnlk  sum,  which  must  include  hauling  and  placing  them  where  pointed  out,  within  a 
distance  of  1,000  feet  from  the  pi-esent  bridge  site.  All  the  timber,  iron,  etc.,  are  to 
remain  the  pro|)erty  of  the  Department  cf  Public  Works. 

In  the  month  of  October  or  November  next,  the  contractors  will  be  called  upon  to 
Ibrm  a  clay  dam  across  the  old  canal  at  a  place  south  of  the  Canada  Southern  Railway. 
For  this  work  the  same  rate  per  cubic  yard  will  be  allowed  as  for  excavation  over  the 
water  surface  on  the  section. 

In  case  it  is  decided  that  the  water  is  to  be  kept  in  the  Feeder  between  the  close*  of 
navigalion  in  the  autumn  of  the  present  year  and  the  opening  of  the  canal  in  the  spring 
of  the  year  1878,  it  wilU>enecessaryioshut  off  the  water  at  the  Junction  lock  and  weir. 
This  the  contractor  will  l)e  expected  to  do  at  the  time  and  in  the  manner  most  likely  to 
tfiect  the  object,  and  with  a  view  to  the  speedy  clearing  out  of  the  water-way  when  required 
the  following  spring. 

For  this  purpose,  the  contraster,  if  directed,  must  provide  taqmulings  sufficiently  large 
to  cover  the  whole  su  if  ace  of  either  the  upper  or  lower  gates,  sluices,  etc.,  of  the  lock,  and 
extend  several  teet  along  the  sides  of  the  recesses  and  bottom  at  that  place,  in  order  that  as 
little  clay  as  possible  mav  be  requiied  to  form  a  staunch  dam.  A  like  coui-se  ia  to  be- 
followed  in  shutting  off  the  water  at  the  regulating  weir. 

For  these  two  dams  made  thoroughly  water-tight  at  the  time  required,  including 
their  maintenance  duting  the  winter  and  the  satisfactory  removal  of  tho  whole  mateiial 
of  which  they  are  composed  at  the  time  directed  in  the  following  spring,  contractora  are 
requested  to  state  in  their  tenders  a  bulk  sum  for  which  they  would  be  willing  to- 
mndertake  this  portion  ot  the  work. 

lb  is  to  be  clearly  and  distinctly  understood  that  for  a  distance  of  about  100 
feet  on  hoth  sides  of  the  centre  line  of  the  Canada  Southern  Railway,  the  contractor 
shall  not  in  any  way  or  sha|)e  interfere  with  the  operations  of  the  railway  company 
when  constructing  tlie  biidxe  abutments  and  other  works  required  in  connection  with 
the  canal  crossing  at  that  ]>lace,  except  in  so  far  as  making  up  the  west  bank  of 
the  canal,  which  must,  however,  be  done  at  the  time  and  in  the  manner  required  by 
the  Department  of  Public  Works. 

In  all  matters  connected  with  the  prosecution  of  tho  works,  the  transportation  and 
delivery  of  all  materials  of  any  kind  i-oquired  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or  dredged 
material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  tke 
•ontractor  must  be  governed  by  the  canal  regulations  end  the  interpretation  put  upon 
them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  every  precaution  to 
guard  against  interrupting,  impeding,  or  in  any  way  inteifering  with  the  navigation,  as. 
l^e  will  be  held  strictlv  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel 
when  passing  through  the  canal  may  sustain  from  any  of  his  acts,  whether  such  result 
froEQ  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  diffei-ent  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be  executed 
agreebly  to  the  |>lan  contemplated  in  this  specification,  although  all  that  may  be  required 
to  complete  the  design  may  not  have  been  particularly  described. 
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Detailed  Flans. — ^The  plans  exhibited  are  onlj  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction ;  but  detailed 

drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  and  for 

all  Huch  parts  of  the  structures  as  may  be  considered  necessaiy  for  the  full  understandiDg 

of  the  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause,  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part  (d 
the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the  additional 
or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish  all 
plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  for^;oing 
specification. 

All  mateiials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  priceB 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
-delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  hei-ein  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
'forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
.^money  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  <^ 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
^'  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  satisfy  the  Defiartment  of  Public  Works  that  all  tiie 
piers,  abutments  and  protection  works  connected  with  the  road  bridge  at  tho  Junction  can 
be  fully  completed  by  the  opening  of  navigation  in  the  spring  of  the  year  1878.  To  be 
certain  of  this,  all  the  materials  required  for  the  works  must  be  provided  and  delivered 
and  at  least  one-half  of  them  prepared  by  the  15th  day  of  November  next.  Further,  the 
entire  arrangements  must  be  such  as  to  fully  satisfy  the  Department  of  Public  Works 
that  the  whol<)  of  the  works  described  in  the  foregoing  specification  and  embraced  in  the 
vcontract  can  be  fully  completed  on  or  before  the  1st  day  of  June,  1879. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Work. 
<Ottawa,  23rd  June,  1877. 
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APPENDIX   No.  20. 


WELLAND    CANAL 


<}ENERAL     SPECIFICATION     of    work    to    be    done    for    the 
Enlargement    between   the  JUNCTION  and  RAMEY'S  BEND. 


The  canal  is  to  be  enlarged  to  a  width  of  100  feet  at  bottom  when  sunk  to  a  uniform 
depth  of  2  feet  below  the  top  of  the  mitre  sill  of  the  lock  at  Port  Colborne ;  the  side 
slopes  throughout  to  be  made  2  horizontal  to  1  vertical; 

•  To  make  the  channel  of  the  dimensions  above  stated  a  continuous  strip  of  about  50 
feet  in  width  for  the  full  depth  must  be  taken  off  the  side  of  the  present  west  bank  .for 
the  entire  ^^distance,  and  the  bottom  of  the  existing  canal  suuk  from  2  to  3  feet 
throughout 

The  material  excavated  must  be  placed  along  the  west  side  of  the  canal  at  such  a 
distance  from  the  centre  line  and  in  the  manner  hereinafter  described. 

The  work  will  be  divided  into  four  sections,  three  of  which — Nos.  29,  30  and  31 — 
are  ^ch  one  mile  in  length,  and  No.  32  will  be  about  4,000  feet  long ;  their  respective 
positions  are  indicated  on  the  plan  exhibited  and  clearly  marked  out  on  the  ground. . 

.    ,TowiNO  Paih — to  be  formed  along  the  west  side  of  the  canal,  the  front  edge  of 

which  is  to  be  98  feet  from  the  centre  line,  at  the  height  of  24  feet 

over  the  bottom,  or  22  feet  over  the  mitre  sill  of  Port  Colbovne  Lock.     It  is  to  be  made 

15. feet  wide  on  top,  and  have  an  inclination  of  12  inches  outwards  to  a  ditch  formed  in 

the  tear  or  at  the  toe  of  ihe  slope  of  the  adjoining  bank. 

The  ditch  to  be  3  feet  wide  on  top  and  of  such  a  depth  and  inclination  as  will 
convey  the  surface  water  to  off-take  drains,  formed  at  such  intervab  apart  as  circum: 
stances  ]]& ay  require. 

.  ..The  pi-esent  banks  are  to  be  removed  so  as  to  leave  an  uniform  width  of  20  feet  back 
fro'tn  ^hj  *  front  edge  of  the  towing  path,  and  tjie  side  «lopes  miule  2  horizontal*  to ,  1 
-vertical  *'  ■  ' 

Q  257 
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Spoil  Ba!)KS — to  have  an  inclination  outwards  of  one  in  twenty,  but  th**y  are  not 
to  le  made  ou  ground  whei*e  the  surface  inclines  towards  the  canal 
aiilrss  l^vel  benches  aio  first  cut  to  lorm  a  foundation  ;  they  are  for  the  nK>st  pM*t  to  ba 
kept  at  least  10  feet  back  from  the  top  edge  of  tlie  slope  of  the  old  bank. 

Their  tops  are  not  to  be  raised  higher  than  10  feet  over  the  level  of  the  towing  ptth 
for  a  distance  of  160  feet  from  the  centre  line  of  the  canal,  thence  the  height  may  be 
increaspd,  provided  that  proper  drains,  otc.,  Rve  made  co  carry  off  the  surface  water  to  the 
bjck  ditches. 

They  are  invariably  to  be  of  an  uniform  height,  and  for  the  most  part  of  a  regular 
width. 


Until  such  new  back  ditches  are  formed  as  may  be  required  to  carry  off  the  snrfaoe 
water  efficiently,  cai*e  must  be  caksn  that  the  old  ditches  are  not  tilled  up  or  the  drainage 
in  any  way  or  shape  interrupt^^L 

For  any  damages  that  may  arise  from  this  cause,  whether  from  inattention  or  othw^ 
wise,  it  is  to  be  clearly  and  distinctly  understood  that  tha  coiitiucbor  will  be  held  strictlj 
and  legally  liable  to  the  ownei-s  of  pi-operty  in  the  vicinity. 

When  the  natural  ground  is  below  the  height  required  for  the  towing  patli,  the 
surface  must  be  removed  for  such  a  depth  as  may  be  directed  for  the  entire  space  to  be 
occupied  by  the  bank. 

All  stumps  and  roots  must  also  be  cut  and  grubbed,  which,  together  with  all  logs 
and  brush  of  every  description  must  be  taken  away,  and  from  the  place  where  the  spoil 
banks  are  to  be  formed  all  tree.^  must  be  cut  down,  logs  and  brush  removed  or  burnt,  but 
so  as  not  to  do  any  damage  to  the  adjacent  lauds. 

Back  ditches  are  to  be  made  where  roquirod  and  of  such  dimensions  as  tho  en^uerr 
may  direct 

On  Section  No.  29  a  railway  bridge  crosses  the  canal  which  is  not  to  be  interfered 
wi^  until  other  parts  of  the  section  are  completed,  unless  otherwise  specially  directed  by 
the  Department  of  Public  Works ;  neither  is  the  wharf  adjoining  this  bridge  ta  be 
disturbed  during  tho  first  year's  operations. 

At  Lyons'  Creek,  on  Section  No.  31,  the  bottom  of  the  present  canal  is  not  to  be 
disturbed  for  a  distance  of  50  feet  on  either  side  of  the  culvert  until  the  contractor  htf 
been  notified  to  do  so  by  letter. 

Near  the  south  end  of  Section  No.  32  the  canal  crosses  n  ledge  of  rock  about  2f  0 
feet  in  length,  the  top  of  which  has  to  be  cut  down  from  2}  to  3}  feet 

For  the  removal  of  this  rock  the  contractor  is  expected  to  state  a  rate  per  cubic  yanl 
in  his  tender. 

When  proceeding  with  the  formation  of  the  channel,  as  well  as  in  the  placing  of  the 
material  in  the  spoil  banks,  the  contractor  must  be  strictly  guided  by  the  lines  mtrked 
oat  by  the  officer  in  charge. 

He  must  also  take  great  care  not  to  cut  into  the  inside  slopes  nor  to  do^unytliifl^ 
likely  to  impair  the  stability  of  the  banks. 
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The  bottom  of  the  present  channel  when  deepened,  bh  well  as  that  of  the  new  work, 
mast  be  made  as  level  and  uniform  as  possible,  uo  as  to  insure  thioughoiit  the  full  width 
and  depdi  contemplated. 

Above  water  surface  the  slopes  must  be  trimmed  to  tlie  angles  ali^ady  suited,  the 
lines  marked  out  on  the  ground^  and  agi-eeabljr  to  the  instructions  of  the  engineer  in 
ohargo.  • 

The  operations  must  be  conducted  in  such  a  manner  as  not  to  interrupt  or  impede 
Ae  passage  of  vessels  or  in  any  way  injuriously  interlei-e  with  the  navigation, and  subject 
to  the  canal  regulations  now  in  force,  or  such  otheiB  as  may  bd  adopted  and  Siinctioneil  by 
His  Excellency  the  Governor  General  in  Council. 

It  is  to  be  clwarly  and  distinctly  understood  that  the  whole  of  the  work  to  l>e  done 
for  the  deepening  and  enlarging  of  the  canal  on  the  sections  above  mentioned  will  be 
measureJ,  computed  and  paid  for  in  the  '•  solid."  For  this  purj)0S3,  bef6re  the  works  are 
commenced,  levels  will  bo  taken  of  all  that  portion  of  the  ground  to  be  rea-oved  over 
the  wator  surf  (ce,  and  accurate  soundings  made  (with  refei-ence  to  fixed  and  pernmnent 
bench  marks)  at  shoi^t  distances  apai-t  along  the  whole  length  and  brea<lth  of  the  work. 
A  duplicate  copy  of  the  ci*os8  sections  made  from  these  levels  and  soundings  is  to  i-emain 
on  record  in  the  oflfice  of  the  Department  of  Public  Works,  another  in  the  office  of  tho 
Sesident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  aftPk*  the 
whole  shall  have  l>een  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payment  will  be  made. 

The  prices  tendered  for  the  different  items  of  excavation  must  cover  the  cntii-o  cont 
of  clearing,  grubbing  and  muckin<(,  the  fjrming  and  trimming  of  all  banks,  cutting 
iitobes,  and  everything  nocessary  for  the  full  and  satisfactory  completion  of  the  work 
oontemplated  in  this  si>ecificatioQ. 

The  con*«ictor  must  furnish  and  provide,  at  his  own  cost  and  expense,  all  excavators, 
dredging  machinery,  derricks,  scows,  ])lant,  tools  and  labor  t!iat  may  be  i*equii-ed  to  carry 
OQ,  conduct,  execute  and  com]>1ete  one-third  part  of  all  the  work  to  bo  done  on  the  section 
or  sectiouH  allotted  tj  him  by  the  Erat  day  of  June,  lS74,  and  two-lJiiriU  of  the  whole 
work  by  the  fir8t«of  August,  1875,  and  the  completion  of  the  entire  work  on  or  before 
the  first  day  of  December,  1876. 

The  party  whose  tender  may  be  accepted  shall  be  subject  to  all  the  clauses  and 
ccmditious  in  regard  to  payments,  retained  percentage  and  otherwise  of  the  contracts 
generally  entere<l  into  for  the  construction  and  execution  of  w  rks  under  the  Dominion 
^  Canada  ;  and  to  such  other  special  conditions  as  the  nature  of  the  works  may,  in  the 
opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 


Ottawa,  19th  December,  1872, 


JOHN  PAGE, 
Chuif  Engineer  of  Fuhlic  Works. 
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APPENDIX   No.  21. 


WELLAND  CANAL. 


SPECIFICATION  of  the  Woric  to  he  dove  on,  and  connected  toith, 
SECTION  No.  THIRTY-THREE  of  the  Enlargement, 


This  section  is  at  and  in  the  vicinitT  of  that  part  of  the  canal  known  as  Rauie/s 
Bend  ;  it  includes  all  the  works  connected  with  the  widening  and  deepening  of  ^ 
channel  for  a  distance  of  one  mile  south  of  where  the  works  lake-ward  of  the  JunctiQa 
are  under  contract ;  the  building  of  side  walls  ;  cutting  back  ditches  and  other  works  to 
drainage  ;  the  removal  of  a  slide  that  occurred  in  January  last  (1877,)  on  the  southern 
part  of  Section  No.  32  ;  together  with  the  construction  of  an  inverted  sjphon-culvert  on' 
Section  No.  31,  to  carry  the  waters  of  Lyons'  Creek  through  under  the  canal,  are  also  to 
be  embraced  under  ihe  head  of  Section  No.  33. 

The  bottom  of  the  present  channel,  as  well  as  that  of  the  enlargement,  must 
throughout  be  sunk  to  the  depth  of  four  feet  below  the  top  of  the  mitre  sills  of  the  present 
lock  at  Port  Colbome. 

The  side  slojies  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both  above 
and  below  the  water  line  at  all  places  situated  as  subsequently  desciibed  ;  and  the  water- 
way is  to  be  made  100  feet  in  width  at  the  level  of  eighteen  inches  over  the  bottom  line  ; 
otherwise  a  strip  fifty  feet  in  width  will  be  taken  off  Uie  west  side. 

In  rock  excavation  the  side  slopes  are  to  be  one  quarter  horizontal  to  one  verticalt 
and  the  channel  made  of  a  mean  width  of  124  feet  below  the  line  of  assumed  low  water 
of  Lnke  Erie  ;  this  will  render  necessary  the  removal  of  a  strip  of  about  seventy  feet  in 
width  along  the  west  side  of  the  principal  part  of  the  rock  cutting  on  the  section. 

When  excavating  rock  where  the  top  of  it  is  not  more  than  six  feet  above  the 
contemplated  bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  correspond  with 
those  in  clay  cutting,  except  that  the  slope  on  the  rock  thus  situated  must  not  exceed 
one-half  horizontal  to  one  vertical.  The  side  slopes  must,  however,  be  varied  at  the  places 
and  in  the  manner  subsequently  stated. 
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For  about  two-tliirds  of  the  length  of  the  section,  rock  will  be  found  before  getting  to 
the  full  d^pth  requirad,  and  for  about  two-iifths  of  the  distance  stated  the  surface  of  the 
rock  varies  fi-om  nothing  to  six  feet  over  the  bottom  line  ;  the  other  three-fifths  varies 
from  six  to  sixteen  feet  over  the  bottom  of  the  enlarged  canal. 

The  widening  of  the  prism  will  chiefly  be  done  on  the  west  side  of  the  present  line, 
as  indicated  in  red  on  the  general  plan  exhibited  ;  the  Department  of  Public  Works, 
however,  reserves  to  itself  the  right  of  changing  the  whole  or  any  i)art  of  the  line  to  such 
an  extent  as  will  admit  of  widening  the  chanuel  wholly  on  either  one  side  or  the  other,  or 
of  increasing  the  width  ou  both  sides,  as  may  be  subsequently  determined  ;  also  of  altering 
the  position  of  the  culvert  for  Lyons'  Creek  ^ve  hundred  feet  either  upward  or  downward 
from  that  represented  on  the  plan,  or  of  placing  it  in  such  other  position  as  mny  be 
considered  most  advantageous  for  the  purposes  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress  without  giving  cause  for  any 
increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work. 

The  excavation  to  be  done  on  the  section  may  be  set  down  approximately  as  follows  : 
— Old  spoil  bank,  consisting  of  clay  and  quairy  refuse  mixed,  together  with  other  exca- 
vation over  present  canal  surface  will,  in  the  aggregate,  amount  to  about  fovr-Ji/leentf^s  of 
the  whole  ;  clay  excavation  under  piesent  water  surface,  the  lower  part  of  which  or  that 
next  the  rock  is  of  a  hard  nature  and  mixed  with  gravel,  amounts  to  about  seven-Jifteentha  : 
rock  excavation  amounts  to  about  /our  jifleent/is  of  the  whole.  It  may  be  stated  for  the 
informatiou  of  parties  "  tendering,"  that  a  considerable  portion  of  the  rock  excavation 
consists  in  lowering  the  bottom,  and  that  the  nature  of  the  rock  may  be  ascertained  by  an 
examination  of  the  old  spoil  banks  in  the  vicinity  of  the  work. 

The  material* excavated  in  widening  and  deepening  the  prism  can  for  the  most  part 
be  placed  on  the  west  side  of  the  canal  within  the  limits  of  the  section  and  at  from  IGO  to 
400  feet  from  the  centre  line.  Contmctors  when  tendering  should,  however,  bear  in  mind 
that  unless  the  material  is  hauled  or  in  some  way  carried  to  the  I'ear  of  the  l^ank  the 
^poil  ground  will  be  found  insufficient,  especially  opposite  deep  rock  cutting.  They  will 
therefore  be  expected  to  adopt  some  course  of  this  kind,  or  be  prepared  to  raise  tlie  banks 
to  a  higher  level  and  to  keep  the  fi*ont  side  of  them  at  a  greater  distance  back  from  the 
water  line  than  that  subseqiiently  described. 

The  material  removed  from  the  slide  on  Ssction  No.  32  can  also  be  placed  on  the 
west  bank  of  Section  No.  33,  but  it  will  have  to  be  taken  a  distance  of  from  2,000  to 
4,000  feet  and  will  unavoidably  have  to  be  handled  twice  before  it  can  be  placed  in  the 
i-equired  position. 

The  excavation  from  the  new  culvert  pit  and  the  parts  of  the  channel  on  each  side  of 
the  present  one  which  have  still  to  be  widened  and  deepened  to  the  proppr  dimension  can 
all  be  deposited  in  rear  of  the  present  spoil  bank  on  Section  No.  31,  within  a  distance  of 
fifteen  hundred  feet  to  the  south  or  to  the  north  of  where  it  has  been  removed.  There  is, 
however,  good  reason  to  believe  that  a  considerable  part  if  not  the  whole  of  this  material 
will  have  to  be  handled  twice  befoi-e  it  can  bo  placed  in  a  suitable  positiori. 

Towing.  Path — to  be  formed  along  the  west  side  of  the  canal,  the  front  edge  of 
which  iu  clay  excavation  is  to  be  98  feet  from  the  centre  line,  at  the 
height  of  22  feet  over  the  mitre  sill  of  Port  Colborne  Lock,  and  at  the  same  level  through 
rook  cutting  when  it  exceeds  six  feet  in  depth  ;  the  front  edge  of  the  towing  path  will  bo 
about  66J  feet  from  the  centre  line  of  the  channel.  The  connections  between  these  two 
lines  are  to  be  formed  by  two  flat  reverse  curves  within  a  stretch  of  150  feet. 
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^  It  Ih  to  bo  inailo  15  feet  in  width  on  top  and  liivo  an  inclination  outward  of  about 
twelve  iiiclies,  to  a  ditch  formed  at  nil  ])lHces  where  the  bank  in  rear  of  it  is  ofu  greater 
heijibt.  The  ditch  to  be  two  feet  wide  at  bottom  and  have  such  an  inclination  iw  will 
cany  the  siirfuce  water  freely  to  od-take  drains  formed  at  such  places  as  circumstanoeB 
may  requini. 

In  connection  with  them,  where  necessaiy,  wells  are  to  be  sunk,  from  which  off-take 
drains  or  culvti-ts  are  to  be  made  with  such  a  declivity  as  w^ill  discharge  the  water  freeljr 
into  the  brick  ditch,  or  where  this  is  found  impracticable,  int>  th;j  c;inal  two  feet  or  more 
below  the  assumed  level  of  Ljike  Erie.  These  wtlls  ai-e  to  be  from  two  to  three  feel 
square,  and  the  cidvcrts  from  them  from  15  to  24  inches  square;  they  are  to  bo  built  of 
ruhble  masonry  laid  in  cement  moi-tar  ;  the  bottom  o I*  both  wells  and  culverts  are  to  be 
of  Hat  stones  of  a  siz.i  to  reacli  across  the  respective  openings  and.])ass  ai/  least  six  inches 
UTi<ler  the  walls  on  both  sides  ;  the  coveiing  of  the  culverts  must  be  of  flat  stones  of  a 
length  which  will  bear  at  least  six  inches  on  the  side  walls.  The  wells  and  channels  from 
them  may,  however,  b;  formed  of  timlur  and  plank,  and  a  bridge  be  made  over  the  outlet 
if  so  directed.  In  either  case  the  excavation  and  work  connecte<l  with  the  water-couraea 
must  be  done  by  tho  contractor  at  the  rates  stilted  in  the  tender. 

"When  either  the  e:vst  or  west  banks  are  cut  into  at  any  place  where  they  paas 
through  or  are  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed  or  aa 
additional  width  given  to  the  present  one,  as  circumstances  may  require.  In  all  suck 
cases  the  space  to  be  occupied  by  the  bank  must  be  cleai*ed  ot  all  8tuui{)S,  roots  and  logs; 
all  suds,  tuif,  muck  and  loose  earth  must  also  be  i*emoved  for  such  a  depth  as  may  be 
necessaiy  to  sccuie  a  wacev-ti.sj:ht  connection  between  the  ends  and  sides  of  the  old  and 
new  parts  of  the  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for  them. 

Back  Ditches— to  carry  off  the  surface  water  and  such  oilier  natural  draina;;e  as 
it  may  be  necissary  to  }irovide  for  are  to  be  formed  on  both  sides 
of  the  canal,  if  necessary,  at  the  places  and  of  the  dimensions  required,  care  l)eing  t-ikea 
that  the  old  ditch(!S  aie  not  iut'^ifered  with  or  the  drainage  in  any  way  int«»rrupteil  before 
the  new  ditches  are  fully  available.  For  any  damages  that  may  arise  from  this  cause, 
whether  the  result  of  inattention  or  otherwise  on  tho  part  of  the  contractor,  he  will  be 
held  strictly  and  legally  liable  to  the  owners  of  the  adjoining  property. 

It  is  further  to  be  clearly  and  distinctly  understood  that  the  new  back  ditch  on  ths 
west  side  of  the  canal,  for  the  entire  length  of  the  Sc'ction,  nnist  be  made  of  its  fall 
dimensions,  3  feet  wide  at  bottom,  and  in  every  i*espi*ct  fully  completed  on  or  before  the 
1st  day  of  Novend>er  next,  (187.")  in  order  to  Iwi  pre]mred  to  carry  oH  tho  water  thai 
may  be  puniped  from  the  bed  of  the  canal  during  tho  following  winter. 

The  matenal  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  sur  ace,  which  has  to  be  removed,  opposite  where  the  rock  cutting  exceeds  four 
feet  or  more  in  depth,  must  be  hauled  and  deposited  at  such  n  disC4incc  back  from  the 
water  line  as  will  admit  of  placing  all  the  rock  excavated  fiom  tho  prism  on  the  caai  or 
canal  side  of  the  west  bank,  in  the  manner  herein  described. 

It  vvill  be  observed  from  the  position  of  the  work  that  all  tho  clay  portion  of  il 
under  th*^  water  surface,  connected  with  tho  widening  and  deepening  ol  t!ie  channel,  can 
be  done  by  machinery  during  summer  months,  provided  proper  precautions  are  taken  to 
gu'ird  against  interfering  with  the  navigation  ;  contractors  will  therefore  be  expected  and 
I'equired  to  ])roviile  the  necessary  equijiment  fjr  that  purpose,  aiid  bo  fu'ly  prepared  to 
excavate,  haul,  ti-unsi)ort  and  elevate  the  material  in  such  a  in  inner  as  will  enable  it  to 
be  expeditiously  removed  and  deposited  at  the  places  and  in  the  manner  required,  unless 
they  are  able  to  show  to  the  satisfaction  of  the  Dejwirtraent  of  Public  Works  that  the/ 
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are  in  a  position  to  cxeonte  tbo  work  in  somo  other  way  in  a  mora  expocUtioua  inacncr, 
s^itliin  the  time  agreed  upon  for  its  completion. 

When  proceetling  with  the  works  connected  with  the  widening  and  deepeninsj  of  the 
channtl  under  tlie  Wdt*r  line,  ;jfreiit  care  must  be  taken  not  to  cut  into  the  inside  8lo[>c8 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

Sideband  Bottom. — The  canal,  as  before  stated,  is  to  have  a  mean  width  of  124  feet 
or  i\  sectional  area  of  1,86^  square  {^t  through  both  rock  and 
clay  excavation  below  the  assumetl  low  water  line  of  Lake  Erie.  The  side  slopes  must  in 
all  cases  be  trimmed  oil  fairly  and  smoothly  tj  th9,  res])ective  inclin  itions  previously  men- 
tionetl,  i.e.  in  clay,  two  horizjnUil  to  one  verticil  ;  in  rock,  one-q»iarter  horizontal  to 
one  vertical,  except  whore  th'i  depth  of  rock  cuttini^  is  less  than  six  feet,  when  its  slope 
inuBt  hfO  made  one-half  horizontal  to  one  vertical,  and  between  the  rock  and  clay  parts  of 
the  channel  the  slopes  are  to  vary  so  as  to  correspond  at  one  end  with  the  face  line  of  the 
rock  cutting,  and  at  the  other  end  with  the  clay. 

The  contract(n'  must  invariably  Vie  guided  by  the  lines  marked  out  by  the  officer  in 
•  charge,  and  se^  that  all  angular  and  prominent  points  of  rock  are  broken  off  so  that  no 
part,  in  any  direction,  shall  project  inside  of  these  lines.  It  should  also  be  borne  in  mfnd 
that  in  cjise  of  there  being  .muv  protruding  or  objectionable  points  of  rock  on  the  inner 
face  of  the  east  side  within  the  limits  of  the  section,  they  must  be  broken  ofl*  and  removed 
in  like  manner  as  provitleil  for  those  on  the  side  where  the  principal  part  of  the  widening 
and  deepening  is  to  be  done.* 

For  the  entire  length  of  the  section  and  width  of  the  channel,  the  bottom  must  be 
sunk  to  an  uniform  depth  of  four  feet  below  the  mitre  sills  of  the  present  lock  at  Port 
Coll>ornc,  or  to  a  <2;reater  depth  if  rendered  necessary  by  the  inclination  or  thickness  of  the 
lower  stratum  of  rock  that*  has  to  bo  removed. 

Spoil  Banks. — From  the  place  to  beoccu])ied  by  spoil  banks,  all  standing  trees  must 
be  cut  down,  which,  together  with  logs  and  brush  wood,  must  bo 
removed  or  burned,  carci  being  taken,  however,  to  guard  fully  against  damaging  or  inter- 
ifering  with  the  adjoining  property. 

They  are  in  no  case  to  be  f«»rmed  on  gi'ound  where  the  surface  inclines  towar<l  the 
canal  unless  level  benches  are  lirat  cut  to  form  a  foundation. 

When  the  material  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  from  the  top  edge  of  ihe  slope  of  the  old  ^ank,  and  not  raised  higher  than  ten  feel 
above  the  level  of  the  tf)wing  path,  within  a  distance  of  180  feet  ironi  the  centre  line  of 
channel,  l^eyond  the  distance  stated,  the  height  may  1^  increased,  after  suitable  drains 
and  otlier  pi"ovisions  are  made  to  carry  the  surface  water  to  the  back  ditches. 

On  the  nature  of  the  seat  for  the  spoil  banks,  opposite  the  deep  parts  of  the  rock 
cntting,  will,  in  a  great  meixsure,  de]>end  their  actual  {>osition  and  height.  It  is,  however, 
intended  thi^t  their  eastern  side  shill  be  from  100  to  130  feet  west  of  the  centre  line  of 
the  canal.  Tp  eualde  this  to  be  done,  the  contractor  will  be  called  upon,  if  necessary,  to 
form  a  level  bench  from  I'J  to  15  feet  in  width  along  the  front  side,  down  to  solid  ground; 
on  this  the  largest  and  best-shaped  stones  taken  f<-om  the  excavation  are  to  be  piled  or 
placed,  in  a  regular  manner,  as  the  works  proceed,  in  oiiler  to  keep  the  other  material  in 
position. 

Tlie  expense  of  forming  the  ticnch  above  mentioned,  together  with  that  of  placing 
ilie  outer  st  jnes  so  as  to  form  a  soi't  of  rough  wall,  must  hd  included  in  the  price  tendered 
for  rock  excavation. 
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Side  Walls. — Where  the  surface  of  the  rock  is  six  feet  or  more   over  the  bottoms 
of  the  canal,  the  face  of  the  banks  above  it  are  to  be  protected  by 
means  of  a  dry  wall,  built  of  large-sized,  well-shaped  stones,  of  t^e  best  kind  that  can 
l)e  found  in  the  excavation. 

Th'^y  are  to  be  2  feet  wi.ie  on  the  top,  increasing  dowuwai-d  on  the  face  side  at 
the  rate  of  about  three  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rate  for 
the  first  five  feet  from  the  top,  thence  downward  the  back  is  to  be  plumb. 

The  stones  must  be  properly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall,  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  course  there  must  be 
headers  of  at  least  3  feet  depth  of  bed,  placed  not  more  than  seven  feet  apart.  The  face 
of  the  stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  unless 
they  are  in  regular  courses,  when  offsets  coiTesponding  to  the  batter  can  be  made. 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long. 

In  rear  of  the  walls,  (if  so  directed)  a  space  of  about  15  inches  in  width  and  for 
such  a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or 
gravel,  well  rammed. 

To  form  a  seat  for  these  walls  the  surface  of  the  rock  must  be  cleaned  off,  or 
stripped  for  the  full  width  required,  and  the  material  removed  to  the  spoil  bank,  for 
which  the  contract  rate  for  excavation  on  the  section,  corresponding  to  the  position  of 
the  work  done,  will  be  allowed. 

At  the  end  of  the  deep  rock  cuttings,  the  clay  parts  of  the  banks  of  the  canal'  are 
to  be  connected  with  the  side  walls  by  means  of  a  wall  of  varying  inclination — at  one 
end  adapted  to  the  slope  of  the  bank  and  at  the  other  end  to  the  batter  of  the  wall. 

Parties  **  tendering"  should  bear  in  mind  that,  included  with  the  removal  of  the 
slide  on  Section  No  32,  is  the  deepening  of  the  channel  for  its  full  width  at  that  place  to 
the  levnl  of  two  feet  below  the  top  of  the  present  mitre  sill  of  Port  Colborne  Lock.  This 
material,  (fully  thirty  thousand  cubic  yards)  by  twice  handling,  can,  as  previously  stated, 
be  placed  in  the  sjwil  banks  on  Section  No.  33. 

This  work  the  contractor  will  be  called  upon  to  do  between  the  middle  of  June 
and  the  first  day  of  October,  1878.  It  is  to  be  clearly  and  fully  undei-stood  that  all  the 
work  to  be  done  on  this  Section  (No.  33),  for  the  deepening  and  widening  of  the  candl, 
for  the  removal  of  the  slide  and  deepening  on  Section  No.  32,  and  all  the  excavation 
connected  with  the  culvert  for  Lyons'  Creek,  will  be  measured,  computed  and  paid  for  in 
the  "solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  in 
each  case  of  those  parts  of  the  ground  to  be  removed  above  the  water  surface,  and' 
accurate  soundings  made,  (with  reference  to  fixed  and  permanent  bench  marks)  at  short 
distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  canal 
within  the  boimdaries  of  the  section,  at  the  slide  on  Section  thirty  ttoo  and  at  the  culvert' 
on  Section  thirti/  one. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  wilT 
remain  on  record  in  the  otTice  of  the  Department  of  Public  Works,  and  another  in  the 
office  of  the  Resident  Engineer ;  from  these,  together  with  levels  and  soundings  taken 
after  the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation* 
and  work  done,  for  which  payment  will  be  made. 
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LYONS'   CREEK   CULVERT. 

At  a  place  in  the  vicinity  of  the  present  culvert  on  Sectim  No.  31,  or  within  a 
distance  of  three  hundred  feet  either  to  the  south  or  north  of  it,  a  new  inverted  syphon- 
culrert  is  to  be  built  to  carry  the  waters  of  Lyons*  Creek  through  under  the  canal. 

It  is  to  be  8  feet  wide  and  6  feet  high  inside,  constructed  of  masonry  laid  in 
hydraulic  cement  mortar,  on  a  bearing  surface  of  timber  and  plank  ;  the  whole  to  be 
fastened  and  secured  in  the  manner  herein  described. 

The  pit  for  it  will  be  275  feet  in  length,  25  feet  of  which  at  each  end  must  be 
made  25  feet  in  width,  and  between  these  points  it  is  to  be  18^  feet  wide  at  bottom  ;  the 
whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of  15 J  feet  below  the  top 
of  the  mitre  sill  of  the  present  lock  at  Port  Colborna.  The  sides  to  be  made  as  nearly 
vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
must  assume  the  entire  risk  of  all  slides  that  may  occur,  and  the  whole  expense  of  their 
removal,  he  will  be  allowed  a  slope  of  two  horizontal  to  one  vertical  for  all  those  parts 
of  the  pit  outsido  the  water  lines  of  the  present  canal,  and  a  slope  of  three  horizontal  to 
one  vertical  between  these  points  or  through  the  present  canal. 

This  allowance  for  a  slope  does  not  in  either  case  apply  to  rock,  if  such  be  found 
in  the  bottom. 

Foundation  Timbers — to  be  of  pine  1 2  inches  square,  laid  6  inches  apart  trans" 

versely  to  the  culvert,  or  parallel  to  the  canal,  the  spaces 

between  them  and  at  their  ends  must,  immediately  after  they  are  satisfactorily  laid,  be 

well  filled  with  the  best  description  of  puddle,  well  cut  and  rammed  as  subsequently 

described  ;  or,  if  so  directed,  concrete  must  be  used  for  that  purpose. 

Foi'  a  distance  of  about  70  feet  on  each  side  of  the  centre  line  of  the  canal,  two 
i-anges  of  sub  sills  12  x  12  inches  are  to  be  laid  in  trenches  cut  for  their  i^eception,  under 
the  floor  timbers.  They  are  to  be  placed  so  that  the  centre  of  each  range  shall  be  6J  feet 
from  the  centre  line  of  the  culvert. 

At  every  six  feet,  in  both  ranges  and  at  places  directly  opposite  each  other,  for  the 
distance  above  stated,  a  tie  rod  one  inch  and  a  half  (1^)  or  moi-e  diameter,  is  to  pass 
vertically  through  the  sill  pieces,  and  be  of  a  length  to  extend  through  the  end  of  a  cross- 
binding  piece  which  rests  on  the  crown  ot  the  arch.  Tie  rods  to  be  alternately  of  copper 
and  iron,  i.  e,  one  half  the  number  will  be  copper  and  the  other  half  iron.  These  tie  rods- 
to  have  upset  heads  and  large  washers  on  the  under  sides  of  the  sill  pieces,  ami  their' 
upper  ends  are  to  be  sci:ewed  and  have  nuts  the  full  strength  of  the  bar  ;  the  tops  of  these 
sill  pieces  when  laid  must  be  on  the  same  level  as  the  foundation,  and  form  a  fair  bearing 
for  the  floor  timbers  ;  the  spaces  alongside  of  them  must  be  well  flUed  with  puddle,  and 
great  care  taken  to  keep  the  tie  rods  plumb  until  they  are  properly  supported  by  the 
adjoining  work. 

Four  ranges  of  sheet  piles  of  4-inch  well-jointed  pine  plank,  chamfered  on  the  edges, . 
6  feet  in  length,  are  to  be  put  in  across  the  foundation  and  fastened  to  a  floor  timber 
OKtending  3 feet  on  each  side  beyond  the  line  of  thf»  walls,one  at  the  inner  side  of  the  well 
at  both  ends  of  the  culvert  and  one  within  ten  feet  of  the  toe  of  the  inside  slope  on  both 
sides  of  the  canal.  Trenches  of  such  a  depth  as  directed  are  to  be  cut  plumb  on  the 
proper  lines  for  the  sheet  piles,  and  the  places  must  afterwards  be  filled  with  the  best 
description  of  puddle  to  the  height  of  the  adjoining  ground. 

The  floor  timbers  when  laid,  after  the  spaces  between  them  have  been  well  filled 
with  puddle,  must  be  dubbed  to  an  uniform  surface  to  receive  the  plank,  which  is  to  be- 
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3  inches  thick,  well-jointed  with  a  plane,  and   when  being  laid  roust  be  driven  up  close, 
break  joints,  and   be  fastened  with    white  oak   ti^eenails  'J    inch*?8  long  and   1^  inches 
-diameter,  two  in  each  end  of  a  plank,  and  one  on  alteiuato  sides  at  every  croasii:g  of  a 
timber. 

In  case  it  is  decided  to  pnt  on  a  second  course  of  plank  between  the  sidewalk,  the 
upper  one  will  be  2  inches  thick,  and  the  lower  course  must  be  dubbed  to  a  fair  surface 
for  it,  the  upper  cours*;  to  be  fastened  with  pre-ssed  Kjukes.  two  at  each  end  of  a  pknk, 
and  one  at  each  crossing  of  it  timber,  on  alternate  sides  of  the  ]>lai:k. 

Masonry. — All  the  stone  used  in  the  culvert  must  be  of  the  best  class  of  approved, 
sound    and    durable  gray   limestoney   free   from   seams,    drys,    shakes, 
sand-holes  and  other  defects. 

The  water- way  is   to  bo  made  8  fecb   wide  between  the  side  walls  or  nbutmeuta, 
which  ai'o  3^  feet  high  to  the  springing  lino  of  the  arch  ;  the  latter  is  to  be  u  circuUr 
.  segment  ot  2J  feet  rise. 

All  the  face  woik  of  the  water-way  and  wells  at  both  en^s  of  it  are  to  be  of 
atone  of  the  dimeusions,  dressed  and  boucharded,  as  herein  described. 

Tlio  abutments  are  to  be  \\  feet  thick,  carried  up  to  a  batter  of  one  in  twelve  on 
tho  outer  side,  to  within  15  inchrs  of  the  crown  of  the  ai-ch.  On  the  inner  or  fuce  side 
they  n^ay  be  made  up  of  three  courses,  provided  the  upper  course  in  each  case  is  formed 
into  a  skew -back  for  the  springing  of  tlie  arch,  tho  nose  or  thin  part  of  all  of  which  stones 
must  be  at  least  eight  inches  thick  and  increase  gradually  for  a  width  of  twenty-one 
inches  to  the  angle  suited  to  the  nidius  of  the  curvature.  At  least  one  of  theso  three 
coui'ses  must  be  thirty  one  inches  width  of  bed,  and  tho  others  twenty  one  inches,  with 
headers  not  more  than  ten  feet  a'^urt  in  each  course.  In  all  cases  the  I  teds  and  ends  of 
the  stones  must  l^e  f»dl.  the  anises  kept  good,  and  the  whole  dix^ssed  and  laid  so  that 
neither  the  horizontal  nor  vertical  joints  shall  exceed  one-fourth  of  an  inch. 

The  arch  stones  must  be  fully  twenty  one  inches  deep,  and  be  at  least  ten  inches 
thick  on  the  soflit,  which  must  be  dressed  to  correspond  to  the  line  ot  the  curve,  and  tho 
beils  be  di'essed  smooth  and  straight,  so  as  to  radiate  truly  for  their  fid  I  depth  (21 
inches);  their  end  joints  must  also  l>e  kept  full,  and  the  various  stones  must  Ik*  of  suck 
lengths  as  to  break  joints  pro|>eriV  over  and  with  each  other.  Tiie  courses  must  l>e  divided 
in  such  a  manner  that  there  shall  bo  an  equal  number  on  each  side  of  tho  key-stones, 
which  must  be  at  hiast  ten  inches  thick  on  lower  side  when  litfxl  for  tlie  res[iectiye 
places  they  are  to  occuj)y. 

In  all  cases  the  stones  of  the  different  courses  of  the  abutmeiits  and  arch  mnst  break 
joints  over  and  with  taich  other  at  least  twelve  inches,  and  throughout  must  be  laid  is 
full  mortar-beds,  and  driven  up  by  means  of  a  heavy  wooden  maul  to  joints  of  ono-fourik 
of  an  inch. 

The  arch  must  l)e  formed  on  properly  framed  centers,  the  cost  of  materials,  framing 
and  fitting  up  of  which,  together  witb.  their  comjdete  removal  when  no  longer  required, 
must  be  embraced  in  the  rate  or  jirico  tendered  for  masonry. 

For  70  feet  on  each  side  of  the  centre  line  of  the  c:inal,  the  aich  stones  from  the 

springing  line  upwards  are  to  be  secured  to  each   other  by  n:eans  of  wrought  iron  dowels 

one  inch  and  a  quarter  (\\")  diameter  and  3  inches  long  let  one  inch  and  a  half  into  the 

bed  iii  the  centre  of  each   stone,  and   another   in  like  manner  put  in  at  the  end  joints. 

"  The  kcy^stones  must  also  be  fastened  by  dowels  leii  down  through  checks  cut  in  the  beds 
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'of  the  Btcnes,  theu  moved  a  few  inches,  after  which  the  checks  arc  to  bo  thoroughly  filled, 
with  grout. 

The  abutment  and  spandrel  walls  are  to  be  carried  up  to  within  fifteen  inches  of  the 
crown  of  the  arch,  the  upper  stones  of  which  for  70  feet  on  each  siJc  of  tlie  centre  line  of 
the  canal  must  be  in  pieces  of  not  less  than  ten  square  feet  area,  and  be  laid  throughout 
to  moderately  close  joints. 

Tiie  well  at  the  west  end  of  the  culvert  is  to  be  eight  foeb  square  at  floor  line  ;  the 
breast  wall,  7  J  feet  thick  at  bottom,  is  to  havo  a  batter  of  one  in  twelve  on  the  inside, 
and  be  ctrried  up  plumb  in  the  i-ear  to  within  four  feet  of  the  bottom  of  tin-  water-course, 
where  a  frost  batter  will  be  commeiiced  and  <anied  up  with  such  an  inclination  as  to 
terminat«  at  the  back  line  of  the  coping,  which  is  to  be  31  feet  in  width,  and  must  extend 
at  least  one  foot  into  the  wall  on  each  side  of  the  water-way. 

The  Willi  immediately  over  the  western  end  of  tho  arch,  and  also  the  side  walls,  are 
4o  be  7i  feet  in  thickness,  and  that  part  of  each  of  them  next  the  w^*ll  ia  to  l>e  of  dressed 
stone,  all  of  which  must  be  pioperly  bonded  at  the  angles  and  over  each  other.  They  are 
t»  be  carried  up  to  a  batter  of  one  in  twenty-four  on  the  face  to  tho  underside  of  the 
coping,  and  the  rear  sides  of  them  arc  to  be  made  vertical  up  to  within  five  feet  of  the 
top  bank  or  adjoiuing  ground,  wheie  a  frost  batter  is  to  be  commence<l  and  made  to  such 
an  inclination  as  will  strike  a  lino  2^  feet  buck  from  the  respective  side^i  of  tho  well,  at 
or  near  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  wiiils  arc  *o  be  2^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  ston^  s  the  full  width  (2A  fe<»t)  to  tho  under- 
side of  tho  coping,  which  is  to  be  three  feet  wide  on  top,  proje<:t  three  inches  on  each 
side,  and  have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  nine  inches,  in 
the  middle  than  on  either  face. 

The  to[»  of  the  side  walls  to  have  an  inclination  outward  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immodiately  o>er  tho  breast  wall,  where  the  coping  is  to 
be  level. 

The  face  stones  of  the  wells  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
alternate  courses  and  not  less  than  2 J  feet  length  of  fice  in  line  of  wall.  In  everr 
course  there  must  be  headers  of  at  h  ast  two  feet  length  of  face  and  3 J  feet  depth  of  bed, 
placed  not  more  than  10  feet  apart  from  centre  to  centre.  In  all  ctises  the  rear  [lart  of 
both  headei-s  and  stititchei*s  must  be  at  least  two-thirds  the  length  ol  their  face.  ^ 

The  face  of  the  stones  must  be  di'essed  to  the  batter,  lK)ucharded,  and  the  an'isei 
kept  gooil ;  the  upper  and  lower  Veds  must  be  made  jxurallel  for  their  entire  depth,  and 
the  end  joints  kept  full  for  at  least  nine  innhfs  back  from  the  face.  The  whole  to  b« 
dressed  so  that  the  horizontal  and  vertical  joints  between  the  stones,  when  in  place,  shall 
not  exceed  one-fourth  of  an  inch. 

Backing — to  consist  generally  of  large  well-shapad  stones  not  less  than  C  inches  in 
thickness  and   3  feet  ai-ea  oi  bed,  laid  level  in  full  mortar  beds  and 
properly  bonded  thi-oughout  the  wull. 

The  side  walls  and  retMning  wall  at  the  outlet  on  the  east  side  will  be  similar  to 
those  above  described,  but  instead  of  a  breast  wall,  the  bottom  is  to  have  a  slope  upward 
of  about  two  horizontal  to  one  vertical  and  l)e  f>rmed  of  pitchetl  stone  18  inches  deep, 
Jaid  in  cement  mortar  and  mado  18  inches  lower  iu  tho  middle  than  at  the  sides. 
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The  faxjes  of  the  banks  at  both  ends  of  the  culrert,  for  a  distance  of  25  to  35  feet 
or  for  such  other  distance  as  may  be  required,  are  to  be  protected  by  pitched  stones  15 
inches  deep,  laid  dry  or  in  such  other  way  as  may  be  subsequently  determined. 

V  For  the  distance  previously  mentioned,  70  feet  on  each  side  of  the  centre  line  of 

the  canal,  a  range  of  12"  x  12"  timber  is  to  extend  alon^  on  both  sides  of  the  culveit, 
resting  on  the  large  flat  stones  laid  on  top  of  the  abutments.  The  tie  rods  «ehich  )ias.s 
vertically  through  the  sub  sills  and  walls  are  also  to  pass  through  tliese  longitud[inal 
timbers  and  cross-pieces  of  like  dimensions,  arranged  in  positions  suited  for  that  purpose. 

For  these  cross-pieces  checks  3  inches  deep  are  to  be  cut  in  the  crown  of  the  arclu 
and  the  whole  must  be  well  bedded  in  mortar  before  the  fastening  nuts  are  screwed  down. 

The  whole  of  the  space  between  the  line  of  canal  bottom  and  the  masonry,  etc.,  of 
the  culvert  for  the  distance  above  stated  is  then  to  be  made  up  with  concrete  prepared  as 
herein  described,  and  firmly  compressed  in  thin  layers  when  put  iu  place.  On  those 
parts  of  the  culvert  to  be  covered  by  the  banks  of  the  canal  the  concrete  will  be  18  inches 
in  depth  over  the  crown  of  the  arch.  The  spaces  on  both  sides  of  the  trunk  of  the 
culvert  must  be  properly  cleared  out  and  filled  with  a  good  description  of  puddle,  well 
cut,  trodden  and  i>ounded.  As  soon  as  the  adjoining  banks  will  admit,  these  puddle  beds 
are  to  be  made  3  feet  in  width,  and  be  continued  of  that  thickness  to  the  height  of  the 
crown  of  the  arch.  The  spaces  between  the  puddle  walls  and  the  solid  banks  must  be 
•  made  up  either  with  material  hauled  on  in  cai*ts  as  provided  for  banks  necessary  to  be 
made  water-tight,  otheiwise  the  material  must  be  laid  on  in  thin  layers  and  well  pounded 
or  beaten  down,  and  in  this  manner  carried  up  also  to  the  height  of  the  crown  of  the 
arch.  A  puddle  bed  is  then  to  be  made  15  feet  in  width  from  the  side  of  the  concrete 
over  the  arch  and  carried  up  to  canal  bottom. 

In  rear  of  the  side  walls  of  the  wells,  puddle  beds  are  to  be  carried  up—  made  two 
feet  in  width — as  soon  as  the  spaces  between  the  walls  and  solid  ground  will  admit ;  the 
adjoining  banks  must  be  well  beaten  and  pounded  until  the  space  is  sufficiently  wide  to 
admit  of  carts  being  used  to  haul  on  the  material. 

These  puddle  walls  are  to  be  carried  up  to  within  about  7  feet  of"  the  natural  or 
finished  surface  of  the  ground,  when  they  are  to  be  discontinued,  and  a  space  of  15  inches 
in  rear  of  each  of  the  walls  of  the  wells  and  retaining  walls  is  to  bo  made  up  with  gravel, 
small  stones  or  quarry  refuse,  well  rammed. 

When  making  up  the  embankments  at  and  over  the  ends  of  the  culvert  and  at  all 
jftich  places  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that  is  lower 
than  the  canal  surface,  or  wlieresoever  a  tvater -tight  bank  is  required^  i^te  material  must  be 
hauled  on  to  the  respective  banks  in  carts  or  waggons  and  laid  on  in  layers  not  exceeding 
10  inches  in  depth  at  a  time  ;  and,  if  required,  water  must  be  thrown  over  each  layer  to- 
assist  in  consolidating  the  material. 

Mortar. — Tlie  whole  masonry  of  the  culvert  must  be  laid  in  mortar  made  of  the- 
bast  hydraulic  cement,  mixed  with  clean,  larga-grainad,  sharp  sand,  gener- 
ally in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as  may 
be  directefl. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 
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Grout  to  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well- tempered 
rich  mortar,  or  by  usiiig  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement,  and 
bidding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly 
mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
-washed. 

Ck)NCRETE, — whe^'e  used,  must  consist  of  an  approved  class  of  stone  broken  to  cubes 
of  one  inch  and  a  quarter  (I J),  thoroughly  mixed  with  fresh  ground 
hydraulic  cement  .and  clean,  sharp  sand  in  such  proportions  as  the  materials  and  works 
may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste  before  the 
stones  are  put  into  it,  and  when  the  whole  has  been  thoroughly  incorporated  it  is  to  be 
taken  to  the  place  where  it  is  to  bc^  used,  spread  in  thin  layers  and  be  well  pressed  down 
with  suitable  rammers. 

Order  of  Bdiij)1ng. — The  culvert  may  be  built  in  stretches  of  60  feet  in  length  at 
a  time  :  but  the  arch  must  be  formed  in  sucb  a  manner  that, 
up  to  the  time  of  closing  any  part  of  it,  the  weight  on  both  sides  of  the  centers  shall  be  as 
nearly  as  possible  equally  distributed. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
-work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  are 
1o  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  ^ther  approved  machinery  for  handling  and  laying  the  stones 
must  be  provided  by  the  contractor,  and  everj*  precaution  adopted  to  guard  against 
disturbing  the  stones  alter  they  are  laid. 

Puddle, — wherever  required,  must  be  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  within  a  distance  of  500  feet  of 
^kere  it  is  to  be  used.  Tt  is  to  be  laid  on  in  layers  not  exceeding  8  inches  in  thickness, 
-each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well 
trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  a  puddle  bed  or 
wall  impervious  to  water. 

Parties  tendering  are  requested  to  bear  in  mind  that  the  greater  part  of  the  trunk  of 
this  culvert  should  be  built  and  the  works  otherwise  connected  with  it  done  between  the 
close  of  navigation  this  autumn  and  the  opening  of  it  in  the  spring,  of  1878,  or  during  the 
time  that  the  water  is  shut  oti  at  Port  Oolborne  and  at  the  outlet  of  the  Feeder  for  th^ 
purpose  of  allowing  this  and  other  works  to  be  proceeded  with. 

To  enable  this  arrangement  to  be  fully  carried  out,  all  the  materials  required  should 
be  delivered  by  the  middle  of  November  next,  and  the  foundation  be  dredged  out  to 
within  a  few  feet  of  bottom,  by  that  time,  for  as  great  an  extent  as  can  be  done  with 
safety. 

It  may  also  be  stated  that  the  wells  at  both  ends  of  the  culvert  could  with  advantage 
be  bifllt  before  winter  sets  in  this  year,  if  the  contractors  be  in  a  position  to  supply  and 
j>repar0  the  necessary  materials  for  that  purpose.  This  work  must  otherwise"  be  done, 
during  thfe  following  summer,  when  there  will  be  greater  difficulty  in  forming  a  junction 
with  the  part  of  the  trunk  then  built,  than  to  connect  the  trunk  with  the  well  at  a  tiine> 
^ben  there  would  be  comparatively  little  water  to  contend  with. 

The  present  culvert  is  to  remain  undisturbed  until  the  new  one  is  reivdy  to  be  brpught 
into  efficient  use,  when  the  whole  of  the  old  ctilvert  is  to  be  removed,  and  every  thing  done 
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to  clear  out  the  channel  to  the  required  capacity.  Contractors  are  thei^fore  reminded  that 
this  work  will  have  to  be  done  at  a  time  when  the  water  in  the  canal  is  at  its  usual  height, 
and  that  it  will  Im  paid  for  by  the  cubic  yard,  incluHing  the  removal  of  all  the  Uaiber 
work  connected  with  the  wells  and  trunk.  If  the  whole  oF  the  sides,  together  with  tho  top 
and  bottom  parts  be  entirely  removed,  no  deduction  will  be  made  for  the  water-ways  ;. 
but  it*  any  part  of  the  bottom  is  left  in  place,  the  sectional  area  of  the  wdter-ways  will  be 
deducted. 

For  the  purpose  of  enabling  the  works  on  the  section  to  he  proceeded  with,  side 
walls  to  be  built  lor  the  protection  of  the  banks,  tlie  trunk  of  the  new  culvert  for  Lyons' 
Creek  to  be  constructed,  etc.,  the  water,  as  [n-eviously  stated,  will  be  shut  off  at  Port  Col- 
borne  and  at  the  outlet  ot  the  Feeder,  and  the  canal  will  be  emptied  as  nearly  as  cii-ciim- 
stances  will  permit  in  the  early  [mrt  of  December,  1877,  and  the  water  will  be  allowed  to^ 
remain  out  until  in  April,  1878. 

Tlie  contractor's  arrangemer»ts  for  proceeding  with  the  works  must  therefore  bo  such 
that  every  possible  advantage  will  be  taken  of  tbo  time  above  mentioned  to  urge  them 
forward  in  an  energetic  and  satisfactoi*y  manner. 

Contractors  are.  however,  distinctly  informed  that  shutting  off  the  water  at  tho  places 
above  mentioned,  and  the  drawing  of  it  off  at  Port  Robinson,  will  not  have  the  effect  of 
kying  the  bottom  of  the  canal  dry,  several  fee*;  of  water  will  still  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contractors  when: 
**  tendering/'  as  well  as  the  fact  that  the  only  possible  way  of  getting  rid  of  the  water  is- 
by  pumping,  and  removing  part  of  it  when  fi-ozen. 

Under  any  circnmgtances  a  dam  must  bo  made  at  the  upper  end  of  Section  No.  3-1  to 
prevent  tho  water  passing  on  to  or  coming  from  Section  No.  3 1,  and  another  dam 
miist  be  made  to  the  north  of  Lyons'  Creek  Culvert,  on  Section  No.  31,  to  guard  against 
water  passing  on  to  or  coming  from  Section  No.  30. 

It  is  probable  that  the  wintor  of  1878-79,  or  the  period  betwaen  the  closing  of 
tfo«  canal  in  December,  1878,  and  the  opening  of  navigation  in  the  Spring  of  1879^  will' 
also  be  required  for  the  execution  of  some  of  the  works  south  of  Section  No.  30. 

Contractors  are,  however,  hereby  distinctly  informed  that,  for  the  period  mentioned, 
t.e.,  between  December,  1878,  and  April,  1879,  the  water  level  north  of  Port  Colboruo  will' 
not  be  drawn  down  lower  than  the  level  of  Lake  Erie. 

This  will  nocessitite  the  constmction  of  a  high  dam  at  each  end  of  the  place  to  be 
unwatered,  and  the  pumping  out  of  tho  entii*e  quantity  of  water  between  these  dams. 

For  this  the  contractor  is  ex|)ected  to  state  a  bulk  sum  in  the  "  tender,"  which  must 
include  the  maintenance  of  the  dams  during  the  winter,  and  their  entire  removal  bj  the 
time  required  in  April  following. 

Farther,  if  required,  the  conti*actor  must  again  put  in  two  high  dams  in  December, 
1879 — maintain  them  during  that  winter  and  remove  them  in  April,  1880  ;  all  of  which, 
together  with  the  unwatering  of  tho  works  on  the  section  for  the  period  stated  (from 
eaHy  in  December,  1879,  until  in  April,  1880),  must  be  included  in  the  bulk  sum  stated- 
for  these  pu  imposes  in  the  tender. 

If  it,  however,  ^>e  decided  to  shut  off  tho  water  at  Port  Col  borne  and  at  the  oatlet 
of  the  Feeder  in  the  month  of  December,  1878,  and  to  draw  off  the  water  at  Fort 
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Bohinson  and  to  allow  it  to  remain  out  of  the  canal  until  in  April,  1879,  contractors 
are  i-eqnestml  to  bear  in  mind  that  the  Department  of  Pnhlic  "Works  reservfs  the  ri^htof 
paying  only  a  like  snm  for  these  purposes  as  stated  in  the  accepted  "  tender"  for  dams 
and  their  removal,  together  with  the  unwateriiig  of  tho  section  for   the  perioi  from  the- 
early  pai-tof  Decemljer,  1877,  until  in  April,  1878. 

When  preparing  their  "  tenders,**  contractors  should  bear  in  mind  that  th«  respec 
live  bulk  sums  lor  un watering  the  diSerent  parts  of  the  works,  at  the  different  times 
stated,  must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance 
and  their  lerooval  at  the  time  directed,  also  the  providing  and  iittiug  up  of  all  pumps  and 
machinery  that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow 
and  ice,  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the 
diflerent  parts  of  the  work,  and  the  foundation  of  all  structures  on  or  connected  with  the 
section  must  all  be  included  in  the  re3|)ective  bulk  sums  stated  in  the  tender. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
^  earth  **  and  ^'  rock/'  the  former  to  embrace  all  kinds  of  materials  found  in  the  old. spoil 
banks  and  i:i  widening  and  deepening  tho  channel  and  other  cuttings,  except  absolutely 
eoimected  ''quarry  i*ock"  and  detached  stone  or  boulders  containing  one-iialf  of  a  cubic 
yard  and  upward. 

The  prices  tondei*etl  for  these  items  to  cover  the  entire  cost  of  removing  the  materials,, 
finishing  up  the  new  cut  and  banks,  forming  and  giiiding  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  inquired 
angle,  bottoniing  tho  whole  of  the  section  and  works  hei'ein  described,  and  completing 
everything  connected  with  the  excavation  in  a  sacisftictory  and  workmanlike  manner, 
agreeably  to  th^  foregoing  si>ecification  and  the  dii-cctions  of  the  ofilcor  in  charge. 

But  as  the  price  per  cubic  yard  for  eachTclass  of  work  will  be  an  average  of  the 
whole  of  that  particular  class,  within  certain  limits,  progress  payments  will  be  mml^  only 
according  to  the  comparative  value  of  the  work  done  with  i*eferenco  to  the  pripes  tendered, 
which  pro  rata  rates  shall  be  aasigned  and  appoitioned  in  manner  following,  viz  : — For 
rock. excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  present  lock 
at  Port  Co\hornOf  iwo-thinf 8  of  contmct  price.  For  rock  excavation,  from  a  line  twelve 
feet  above  the  lock  sills  at  Port  Colborne  down  to  present  bottom,  five-sixths  of  contract 
price.  For  the  removal  of  rock  below  bottom  lijie  of  present  canal  to  the  full  uniform 
depth  required,  contract  price  and  pi*pi>oi*tion  of  balance,  so  that  when  the  whele  shall 
liave  been  completed,  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were 
ealouLited  at  the  prices  stated  in  tlie  contract. 

During  the  progress  of  the  works  the  different  parts  of  the  eartfi  excavation  will  also* 
bo  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with, 
reference  to  the  contract  price. 

In  all  matters  connected  with  the  ]>roRecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying: 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  tho  rock  or  otlter 
excavated  or  dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected 
with  the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  inter- 
pretation put  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use 
every  precaution  to  guard  against  inteiTupting,  impeding,  or  in  any  way  interfering  with 
the  navigation,  as  he  will  be  held  strictly  and  legally  liaUe  fur  all  damage,  lois  or  deten- 
tion that  any. vessel  when  |)assing  through  the  canal  may  sustain  from  any  of  his  acts, 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattendon  or  any  other  cause;^ 
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The  dKTerent  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  tho 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  and  must  be  executed 
agreeably  to  the  plan  contemplated  in  this  specification,  although  all  that  may  be  required 
io  complete  the  design  may  not  have  been  particularly  described. 

Detailed  Flans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and  general  mode  of  construction;  but  detailed 

drawings,  arranged,  modified  and  adapted  to  the  circumstances  and  the  locality,  and  for 

all  such  parts  of  the  structures  as  may  bs  considered  necessary  for  the  full  understanding 

of  the  design,' will  be  furnished  as  the  works  proceed.  t 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  lute  or  price  fixed  by  an  authorized  officer,  for  the 
.additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Groukd,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may 
be  required  for  the  placing  or  preparing  of  materials,  or  for  the  erection  of  sheds,  store- 
houses or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  furnish  all 
plant,  tools,  vessels,  machinery,  equipment,  labor  and  every  tiling  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  mateiials  must  be  of  the  best  class  of  their  respective  kinds ;  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  g£  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
fprmHy  and — in  the  ca.se  of  firms— except  there  aro  attached  the  actual  signatures,  the 
naturo  of  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required,  by  deposit  of 
*  money  to  the  amount  of  Jive  per  cetU,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

^  To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  whose  "  Tender  "  has 

been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  a 

manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of  the  worki 

described   in   the  foregoing  specification  and  embraced  in  the  contract  can  be   fully 

<^ompleted  on  or  before  the  20th  day  of  April,  1879. 

JOHN  PAGE, 
Chief  Engineer  of  FtMic  Wcrke. 
.  4DTTAWA,  28th  June,  1877. 
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APPENDIX   No.  22. 

WELLAND  CANAL. 


^PEOIFIGATION of  the  tcork  remaining  to  be  done  on  and  connected 
with  SECTION  No.  TEIRTYTHEEE  of  the  Enlargement. 


RE-LETTING. 


This  section  i§  ut  and  in  the  vicinity  of  that  part  of  the  canal  known  as  Barney's 
IBend;  it  includes  all  the  works  connected  with  the  widening  and  deepening  of  the 
channel  for  a  distance  of  one  mile  south  of  where  the  enlargement,  lake-ward  of  the 
Junction,  is  under  contract ;  the  building  of  side  walls ;  cutting  back  ditches  and  other 
works  for  drainage.  The  removal  of  a  slide  that  occurred  in  January,  (1877)  on  the 
southern  part  of  Section  No.  32,  is  also  to  be  embraced  under  the  head  of  Section  Na  33. 

The  bottom  of  the  present  channel,  as  well  as  that  of  those  parts  where  the  width  is 
increased,  must  throughout  be  sunk  to  tbe  depth  of  four  feet  below  the  top  of  the  mitre 
sills  of  the  present  old  lock  at  Port  Colbome. 

The  side  slopes  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both 
-above  and  below  the  water-line,  at  all  places  situated  as  subsequently  described,  and  the 
ve-ater-way  is  to  be  made  100  feet  in  width  at  the  level  of'^eighteen  inches  over  the 
bottom  line.     The  increased  width  will  chiefly  be  taken  off  the  west  side. 

In  rock  excavatioit  the  side  slopes  are  to  be  one-quarter  horizontal  to  one  vertical,  and 
the  channel  made  of  the  mean  width  of  124  feet  below  the  line  of  assumed  low  water  of 
Lake  Erie ;  this  will  vender  necessary  the  removal  of  a  strip  of  about  seventy  feet  in 
width  at  the  widest  place  along  the  west  side  of  the  princi[»al  part  of  the  rock  cutting  on 
the  section. 

When  excavating  rock,  where  the  top  of  it  is  not  more  than  six  feet  above  the 
contemplated  bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  correspond  with 
those  in  clay  cutting,  except  that  the  slope  on  the  rock  thus  eituated  must  not  exceed 
one-half  horizontal  to  one  vertical.  The  side  slopes  must,  however,  be  varied  at  the 
j>lace8  and  in  ihe  manner  subsequently  stated. 
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For  fullj  two-thirds  of  the  length  of  the  section,  rock  will  be  found  before  gettiiig  to- 
ihe  full  depth  required,  .ind  for  about  two-fifths  of  the  distance  stated  the  surface  of  the 
rock  varies  fi-cm  nothing  to  six  feet  over  the  bottom  line ;  the  other  three-fifths  varies 
from  six  to  sixteen  feet  over  the  bottom  of  the  enlarged  canal. 

The  widening  of  the  prism  will  chiefly  be  done  as  above  stated  on  the  west  side  of 
the  present  line,  es  iudicat3d  in  retl  on  the  general  plan  exhibited  ;  the  Department  of 
Railways  and  Canals,  however,  reserves  to  itself  the  right  of  changing  the  whole  or  any 
part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel  wholly  on  either 
one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  ias  m^y  be  subsequently 
determined. 

These  changes,  it  is  to  be  clearly  and  distinctly  undei-stood,  may  be  made  either 
before  the  operations  ai-e  commenced  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  ot  the  prices  tendered  for  the  respective  items  of  work. 

The  excavation  remaining  to  bs  done  on  this  section  is  chiefly  as  follows  : — Old  spoU 
bank,  consisting  of  clay  and  quarry  refuse  mixed,  and  such  other  excavation  over  present 
canal  surface  as  may  be  necessary  for  forming  and  trimming  towing  path,  cutting  side 
ditches,  seats  and  channels  for  ofi-take  drains,  etc.  Under  the  jiresent  water  surface 
there  will  be  a  considerable  extt'ut  of  clay  excavation,  the  lower  part  of  which  or  that 
next  the  rock,  is  of  a  hard  nature  and  mixed  with  gi-avel.  Thei-e  are  still  several  stretches 
of  the  channel  to  be  widened  through  rock  :  but  the  gre«iter  and  most  difficult  part  of  the 
rock  excavation  consists  in  lowering  the  bottom  uf  the  old  parts  of  the  channel,  as  well  as 
the  whole  of  the  incieased  width,  to  the  full  depth  of  water-way  above  stated.  The 
nature  of  the  rock  may  be  ascertained  by  an  examination  of  the  old  8j)oil  banks  on  the 
west  side  of  the  section. 

The  material  excavat:>d  in  widening  and  deepening  the  prism  can,  for  the  most  part^ 
be  placed  on  the  we^t  side  of  the  canal  within  the  limits  of  the  section,  and  at  from  160 
to  400  feet  from  the  centre  line.  Contractors  whan  tendering  should,  however,  bear  in 
mind  that  unless  the  material  is  hauled  or  in  some  way  carried  to  the  rear  of  the  bank, 
the  spoil  ground  will  be  found  insufficient,  especially  opposite  deep  rock  cutting.  They 
will  therefore  be  exjiected  to  adopt  some  course  of  this  kind  or  be  prepared  to  raise  the 
banks  to  a  higher  level,  and  to  keep  the  front  side  of  them  at  a  greater  distance  back 
from  the  water  line  than  that  subsequently  described. 

In  case  it  is  found  necessary  to  protect  the  face  of  the  banks  at  places  where  side  wjills 
are  not  built,  the  contractor  will  be  expected,  if  so  directed,  to  use  part  of  the  stones  frora 
tho  excavation  for  that  purpose,  by  hauling  and  placing  them  on  the  face  of  the  slope  in 
the  manner  subsequently  desci  ibed. 

The  material  removei  from  the  slide  on  Section  No.  32  can  also  be  placed  on  the 
west  bank  of  Section  No.  33  ;  but  it  will  have  to  be  taken  a  distance  of  from  2,000  to 
4,000  fee!;,  and. will  unavoidai>ly  have  to  be  handled  twice  before  it  can  be  placed  in  the 
required  position. 

TcwiNO  Path, — to  be  formed  along  tho  west  side  of  the  canal,  the  front  edge  of 
which  in  clay  excavation  is  to  be  98  feet  from  the  centre  line,  at 
the  height  of  22  feet  over  tlie  miti-e  sill  of  the  lock  now  in  use  at  Port  Colborno,  and  at 
the  same  level  through  rock  cutting  when  it  exceeds  six  feet  in  depth  ;  tho  front  edge  of 
the  towing  path  will  be  about  66J  frora  the  centre  line  of  the  channel.  The  connection 
between  these  two  lines  are  to  be  formed  by  two  flat  reverse  curves  within  n  stretch  of 
150  feet. 
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It  is  to  be  made  15  feet  in  width  on  to(»  and  have  an  inclination  outward  of  about 
twelve  inches  to  a  ditch  formed  at  all  places  where  the  hink  in  rear  of  it  is  of  a  greater 
height.  The  ditch  to  be  two  feet  wide  ac  bottom  and  have  such  an  inclination  as  will 
cany  the  surface  water  freely  to  ofif-take  drains  formed  at  such  places  as  circumstances 
may  require. 

In  ccnuection  with  them,  where  necessary,  wells  are  to  bo  sunk,  from  which  off-take 
drains  or  culverts  ai*e  to  bo  made  with  such  a  declivity  as  will  discharge  the  water 
freely  into  the  back  ditch,  or  where  this  is  found  impricticable,  into  the  canal,  two  feet 
or  more  below  the  assumed  level  of  Luke  Erie.  These  walls  are  to  be  fi-om  two  to  three 
feet  square,  and  the  culverts  from  them  from  15  to  24  inches  square  ;  they  are  t)  be 
built  of  rubble  masonry  laid  in  cement  mortar;  the  bottom  of  both  wells  and  culverts 
are  to  be  of  flat  stones  of  a  siza  to  reach  across  the  raspective  openings,  and  [)ass  at  least 
six  inches  under  the  walls  on  both  sides ;  the  covering  of  the  culverts  must  be  of  Hat 
stones,  of  a  length  which  will  bear  at  legist  six  inches  un  the  sid(»  walls.  The  wells  and 
channels  from  them  may,  however,  be  formed  of  timber  and  plauk,  ana  a  bridge  be  made 
over  the  outlet,  if  so  directed.  In  either  case,  the  excavation  and  work  connected  with 
the  water-courses  must  hs  done  by  the  contractor  at  the  rates  stated  in  the  tender. 

When  either  the  cast  or  west  banks  are  cut  into  at  any  place  whei-c  they  pass 
through  or  are  immediately  alon^^side  of  low  ground,  a  new  bank  must  be  formed,  or  an 
additional  width  given  to  the  present  one,  as  circumstances  may  require.  In  all  such 
cases,  the  8i)ac'j  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots  and  logs ; 
all  sods,  turf,  muck  and  loose  eai-th  must  also  be  removed  for  such  a  depth  as  may  be 
necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the  old  and 
new  parts  of /he  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for  them. 

At  all  such  places  as  it  is  considered  necessary  to  form  a  water- tight  bank,  the 
material  must  bo  hauled  on  to  it  in  carts  or  wagcfons,  and  laid  on  in  layers  jiot  exceeding 
ten  inches  in  depth  at  a  time,  and,  if  required,  water  must  be  thrown  over  each  layer  to 
assist  in  consolidating  the  material. 

Back  DitcuiiS — to  carry  off  the  surface  water  and  such  other  natural  drainage  as  it 
may  be  necessjiry  to  pi  o vide  for,  are  to  be  formed  on  both  sides 
of  the  canal,  if  necessaiy,  at  the  places,  and  of  the  dimensions  required  ;  care  lieing 
taken  that  the  old  ditches  are  not  interfered  with,  or  the  drainage  in  any  way  inter- 
rupted before  the  new  ditches  are  fully  available.  For  any  damages  tLit  may  ari^  from 
this  cause,  whetlier  the  result  of  inattention,  or  otherwise,  on  the  part  of  the  contractor^ 
he  will  be  held  strictly  and  legally  liable  to  the  owners  of  the  adjoining  property. 

The  material  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  suiface,  which  has  to  be  removed,  opposite  whei^e  the  rock  cutting  exceeds  four 
foet  or  more  in  depth,  must  be  hauled  and  deposited  b.^,  such  a  distance  back  from  the 
water  line  as  will  admit  of  placing  all  the  rock  excavated  from  the  ^H'ism  on  the  east 
or  canal  side  of  the  west  bank  in  the  manner  heL*ein  described. 

It  will  be  observed  from  the  position  of  the  work,  that  all  the  clay  portion  of  it 
under  the  water  surface  connected  with  the  widening  and  deepening  of  the  channel 
can  be  done  by  machinery  during  the  summer  months,  provided  pro[>er  precautions  are 
taken  to  guard  against  interfering  with  the  navi^tion ;  contractors  will  therefore  lie 
expected  and  requited  to  provide  the  necessary  equipment  for  that  purpose,  and  be  fully 
prepared  to  excavate,  haul,  transport  and  elevate  the  material  in  such  a  manner  as  will 
enable  it  to  bo  expeditiously  removed  and  dei»osIted  at  the  places  and  in  the  manner 
required,  unless  they  are  able  to  show  to  the  satisfaction  of  the  Department  of  Railways 
and  Canals  that  they  are  in  a  position  to  exex;nte  the  work,  in  some  other  way,  in  a  more 
expeditioas  manner  within  the  time  agreed  upon  for  its  completion. 
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"When  proceeding  with  the  works  connected  with  the  widening  and  deepening  of  the 
channel,  under  the  water  line,  great  care  must  be  taken  not  to  cut  into  the  inside  slopes, 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

Sides  and  Bottom. — The  canal,  as  befoi*e  stated,  is  to  have  a  mean  width  of  124 
feet,  or  a  sectional  area  of  1,8G0  square  feet  through  both  rock 
and  clay  excavation  below  the  assumed  low  water  line  of  Lake  Erie.  The  side  slopes 
must  in  all  cases  be  trimmed  off  fairly  and  smoothly  to  the  respective  inclinations 
previously  mentioned,  i.e.,  in  clay,  two  horizontal  to  one  vertical  ;  in  rock,  one-quarter 
horizontal  to  one  vertical,  except  where  the  depth  of  rock  cutting  is  less  than  six  feel, 
when  its  slope  must  be  made  one-half  horizontal  to  one  vertical,  and  between  the  rock 
and  clay  parts  of  the  channel  the  slopes  are  to  vary  so  as  to  coirespond  at  one  end 
with  the  face  line  of  the  rock  cutting  and  at  the  other  end  with  the  clay. 

In  case  it  is  decided  to  face  part  of  the  banks  with  stone,  the  contractor  must 
leraove  the  clay  to  the  width  required  for  that  purpose,  and  for  which  he  will  be  allowed 
the  same  mte  per  cubic  yard  as  stated  in  the  **  tender  "  for  a  similar  clasn  of  work  above 
or  below  the  water  line. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  officer  ia 
charge,  and  see  that  all  angular  and  prominent  points  of  rock  are  broken  off  so  that  no 
part,  in  any  direction,  shall  project  inside  of  these  lines.  It  should  also  be  borne  in 
mind  that,  in  case  of  there  being  any  jjrotruding  or  objectionable  points  of  rock  on  the 
inner  face  of  the  east  side,  within  the  limits  of  the  section,  they  must  be  broken  off  and 
removed  in  like  manner  as  provided  for  those  on  the  side  where  the  principal  part  of 
the  widening  and  deepening  is  to  be  done. 

Tor  the  entire  length  of  the  section  and  width  of  the  channel,  the  bottom  roust  be 
sunk  to  an  uniform  depth  of  four  feet  below  the  mitre  sills  of  the  present  lock  at  Port 
Colborne,  or  to  a  greater  depth  if  rendered  necessary  by  tho  inclination  or  thickness  of 
the  lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  the  place  to  be  occupied  by  spoil  banks,  all  standing  trees 
must  be  cut  down,  which,  together  with  logs  and  brush  wood, 
must  be  removed  or  burned,  care  being  taken,  however,  to  guard  fully  against  damaging 
or  interfering  with  the  adjoining  pi'opci'ty.  They  are  in  no  case  to  be  formed  on  ground 
where  the  surface  inclines  toward  the  canal  unless  level  benches  are  first  cut  to  form  » 
foundation. 

Whon  the  material  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  from  tlie  top  edge  of  the  slope  of  the  old  bank,  and  not  raised  higher  than  ten  feet 
above  the  level  of  the  towing  path,  within  a  distance  of  180  feet  from  the  centre  line  of 
channel.  Beyond  the  distance  stated,  the  height  may  be  increased  after  suitable  dnuus 
and  other  provisions  are  made  to  carry  the  surface  water  to  the  back  ditches. 

On  the  nature  of  the  seat  for  the  spoil  banks,  opposite  the  deep  parts  of  the  rock 
cutting,  will  in  a  great  measure  depend  their  actual  position  and  height.  It  is,  how- 
ever, intended  that  their  eastern  side  shall  be  from  100  to  130  feet  west  of  the  centie 
line  of  the  canal.  To  enable  this  to  be  done,  the  contractor  will  be  called  upon,  if  neces- 
sary, to  form  a  level  bench  from  12  to  15  feet  in  width  along  the  front  side,  down  to  solid 
ground  ;  on  this,  the  largest  and  best-shaped  stones  taken  from  the  excavation  are  to  be 
piled  or  placed  in  a  I'egular  manner  as  the  works  proceed,  in  order  to  keep  the  other 
material  in  position. 
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The  expense  of  forming  the  trench  above  mentioned,  together  with  that  of  placing 
the  outer  stones  so  as  to  form  a  sort  of  rough  wall,  must  l>e  inchided  in  the  price  tendered 
for  rock  excavation. 

Side  Walls. — Where  tlie  surface  of  the  rock  is  six  feet  or  more  over  the  bottom  of 
the  canal,  the  face  of  the  banks  above  it  are  to  be  protected   by 
means  of  a  dry  wall,  built  of  large-sized  well-shaped  stones,  of  the  best  kind  that  can 
be  found  in  the  excavation  or  spoil  banks. 

They  arc  to  be  2  feet  wide  on  the  top,  increasing  downward  on  the  face  side  at  the 
rate  of  about  three  inches  to  the  foot,  and  at  the  rear  side  increase  at  a  like  rate  for  the 
first  five  feet  from  the  top ;  thence  downward  the  back  is  to  be  plumb. 

The  stones  must  be  properly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall,  as  well  as  on  bc^h  the  front  and  rear  sides,  and  in  every  course  there  must  be 
headers  of  at  least  3  feet  depth  of  bed,  placed  not  more  than  seven  feet  apart  The  face 
of  the  stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  unless 
they  are  in  regular  courses,  when  offsets  corresjionding  to  the  batter  can  be  made. 

The  copmg  stones  to  be  of  the  full  width  of  the  top  of  the  wnll  (2  feet),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long. 

In  rear  of  the  wall  (if  so  directed)  a  space  of  about  15  inches  in  width  and  for  such 
&  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or  gravel, 
well  rammed. 

To  fonn  a  seat  for  these  walls,  the  surface  of  the  rock  must  be  cleaned  off  or  stripped 
for  the  full  width  required  and  the  material  removed  to  the  spoil  bank,  for  which  the 
contract  rate  for  excavation  on  the  section  corresponding  to  the  position  of  the  work 
done  will  to  be  allowed. 

Where  the  surface  of  the  rock  is  less  than  six  feet  over  the  bottom  line  of  the  canal, 
the  face  of  tlie  banks,  if  so  directed,  is  to  be  protected  by  a  covering  of  hand-laid  rip- 
rap stone,  varying  from  32  inches  in  depth  at  bottom  to  20  inches  in  depth  at  top. 
The  stones  forming  the  face  side  of  the  covering  are  to  be  pitched  and  lai»l  so  as  to 
present  a  fair  surface ;  the  bottom  tiers  of  stones  may  be  of  larjje  dimensions  and  those 
on  the  top  are  to  be  laid  level  and  form  a  moderately  fair  uniform  coping  not  less  than 
twenty  inches  iu  width. 

All  sharp  angular  j^oints  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
stones,  and  the  interstices  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
vpell  pounded  and  beaten  down  to  a  fair  surface. 

At  the  foot  of  the  slope,  a  triangular -shaped  timber  must,  if  directed,  be  bolted  to 
tLe  rock  or  let  into  the  clay,  g«  the  case  may  be,  in  order  to  support  the  toe  stones  of  the 
covering. 

At  tlie  end  of  the  deep  rock  cuttings,  the  clay  parts  of  the  banks  of  the  canal  or  the 
rip-rap  facings  on  the  banks  are  to  be  connected  with  the  side  walls  by  means  of  a  wall 
of  varying  inclination — at  one  end  adapted  to  the  slope  of  the  bank  or  facing,  and  at  the 
other  end  to  the  batter  of  the  wall. 

Parties  "  tendering  "  should  bear  in  mind  that,  included  with  the  removal  of  the 
slide  on  Section  No.  32,  is  the  deepening  of  the  channel  for  its  full  width  at  that  place  to 
the  level  of  two  feet  below  the  top  of  the  present  mitre  sill  of  Port  Colbome  Lock. 
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This  material  (fully  thirty  thousand  cubic  yards),  by  twice  handling,  can,  as  provionslj 
stated,  be  placed  in  the  R]x>il  banks  on  Section  No.  33.  This  work  the  coittractor  will  be 
called  u[K)n  to  do  between  the  middle  of  Juno  and  the  first  day  of  Octol)er,  1680.  It  is 
to  be  clearly  and  fully  undei-atood  that  all  tho  work  to  be  done  in  this  section  (No.  33),  for 
the  deepening  and  widening  of  xhe  canal,  for  the  removal  of  the  slide  and  deepening  on 
Section  32,  will  be  measured,  computed  and  ytaxd  for  in  the  "  solid."  For  this  purpo0e» 
before  the  works  are  coromence<l,  levels  will  lie  taken  in  each  case  of  those  parts  of  tlie 
gtounds  to  be  removed  al>ove  tho  water  sm-face,  ami  accurate  soundings  made  (with 
reference  to  the  fixed  and  permanent  bench  marks)  at  short  distances  apart,  along  the 
whole  .length  and  breadth  of  that  part  of  the  present  canal  and  elsewhere  within  the 
boundaries  of  the  section  and  at  the  slide  on  Section  32. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  v^ill 
remain  on  record  in  the  office  of  the  Department  of  Railways  and  Canals  and  another  in 
the  office  of  the  Resident  Engineer ;  irom  these,  together  with  levels  and  soundings  taken 
alter  the  whole  shall  have  liean  completed,  will  be  computed  the  quantities  of  excavatioD 
and  work  done,  for  which  payment  will  be  made. 

To  admit  of  the  widening,  deepenrnsj  and  other  works  on  the  section  being  proceeded 
with,  the  whole  of  the  canul  water  wilhin  its  limits  must  be  pumped  out  as  soon  after 
the  close  of  navigation  in  DeceraUir  next  (1879)  as  circumstances  will  jiermit.  For  the 
purpose  of  enabling  this  to  be  done,  a  dam  must  be  constructed  at  the  southern  end  of  the 
section  to  prevent  waiter  passing  on  to  or  coming  from  Section  No.  34,  and  a  dam. 
must  also  be  made  at  the  northern  end  of  the  section  to  prevent  water  coming  from 
Section  No.  32. 

Contnvctors  should  clearly  and  distinctly  understand  that  these  dams  must  in  both 
cases  be  made  of  sufficient  height  and  strength  to  admit  oi  the  entire  section  being  laid 
di*y  when  the  water  on  the  southern  side  of  the  south  dam  and  the  northern  side  of  tht 
nort<h  dam  is  two  feet  higher  than  the  surface  water  level  of  Lake  Erie. 

Immediately  after  the  works  have  l)een  awai'dcd  and  a  contract  entered  into  with 
the  Departm*  nt  of  l.'ailways  and  Canals^  the  contractor  must  make  arrangements  to 
provide  and  pi-epare  all  matenal  nect-ssary  for  the  ccmstruction  of  these  dams,  so  as  to  be 
ready  to  put  them  in  place  as  soon  as  navigation  closes  in  the  early  part  of  December 
next  (187U). 

When  in  place  and  properly  secured  they  must  be  maintained  by  the  contractor 
until  in  April,  1880,  at  which  time  they  must  bo  removed  by  him  and  at  his  sole  cost 
and  expense,  for  the  full  and  satisfactory  opening  of  spring  navigation. 

For  the  puri)ose  of  emptying  that  part  of  the  canal  within  the  limits  of  the  section, 
as  above  stated,  and  for  the  reniovail  of  sui-faco  water,  spiings,  leakage,  snow,  ice  or  any 
other  accumulations  of  water  on  the  line  of  the  works,  efficient  steam  engines  and  pnmpi 
inust  be  provided  and  plnced  by  the  contractor  in  the  most  advantageous  positions  to 
lift  tho  water  and  discharge  it  into  the  back  ditches,  or  of  disposing  of  it  in  some  other 
way  without  allowing  it  to  pass  on  to  Section  34  or  on  to  private  property.  The  endie 
njsponsihility  of  injury  to  other  contractoi-s  or  to  the  proj)erty  of  private  individuals,  it 
is  to  be  clearly  understood,  rests  with  or  devolves  upon  ths  contractor,  who  must  make 
good  to  the  respective  parties  any  losses  they  may  sustain  from  any  of  his  acts,  whether 
tho  same  result  fiom  inattention  or  even  a  desire  to  prosecute  th*3  works. 

For  the  unwatering  of  tho  section  as  above  stated,  the  contractor  is  expecte*l  to 
state  a  bulk  sum  in  the  ** tender"  which  must  include  the  expeditiotis  constructioii 
ot  the  dams,  their  maintenance  during  winter  ami  their  removal  by  the  tima  required 
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-in  April,  1880.  Further,  if  required  for  the  full  and  satisfactory  oompletion  of  th© 
woi'ks  embraced  in  the  section,  the  conti-actor  must  again  put  in  two  high  dams  in 
December,  1880 — maintain  them  during  that  winter  and  remove  them  fully  in  April, 
.18^1  ;  all  of  which,  together  with  the  un watering  of  the  works  on  the  section  for  the 
period  stated  (early  in  December,  1880,  until  in  April,  1881),  must  be  included  in 
the  bulk  sum  stated  for  these  purposes  in  the  "tender."  , 

When  ])reparing  their  ^  tendera,"  conti-actors  should  bear  in  mind  thac  the  respective 
i>alk  sums  for  unwatering  the  diflei'ent  parts  of  the  works  at  the  ditfercnt  times  stated 
xuust,  in  each  case,  embrace  the  construction  of  all  dams,  their  full  maiutenanca  an  i 
their  removal  at  the  time  directed  ;  also  the  providing  and  fitting  pp  of  all  pumps  and 
machinery  that  may  be  required  for  that  pur|)ose,  together  with  the  I'emoval  of  all  water, 
snow  and  ice,  and  overy  expense  dii*ectly  or  indirectly  connected  with  unwatering  all  the 
-different  parts  of  the  work,  and  the  foundation  of  all  structures  on  cr  connected  with  the 
section,  must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognised,  namely, 
"  earth"  and  "i-ock,"  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
'banks  and  in  widening  and  dee|»ening  the  channel  and  other  cuttings,  except  absolutely 
connected  *'quarry  rock"  and  detachod  stone  or  boulders  containing  one-half  ot  a  cubic 
yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  tho  materials, 
j&nishing  up  the  cuttings  and  banks,  forn)ing  and  grading  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  required 
angb,  bottoming  the  whole  of  the  section  and  works  herein  described,  and  completing 
everything  connected  with  the  excavation  in  a  satisfactory  and  workmanlike  manner, 
agreeably  to  the  foregoing  8j>ecification  and  the  directions  of  the  officer  in  charge. 

But  as  tho  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  tho 
whole  of  that  pai*ticular  class,  within  certain  limits,  progress  payments  will  be  made  o/i/y 
aocording  to  the  comparative  value  ot  the  work  done  with  reference  to  the  prices  tendered, 
which  f/ro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz  : — 
For  lock  excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  present 
lock  at  Port  Colbonie,  two-thirds  of  contmct  pi-ice.  For  rock  excavation  from  u  line 
twelve  feet  above  the  lock  sills  at  Port  Col  borne  down  to  present  bottom,  five-sixths  of 
contract  price.  For  the  removal  of  rock  below  bottom  line  of  present  canal  to  the  full 
uniform  depth  required,  contract  price  and  proportion  of  balance,  so  that  when  the  whole 
shall  have  been  completed  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were 
^calculated  at  the  piices  stated  in  the  contract. 

During  the  progress  of  the  works  the  different  parts  of  the  * 'earth"  excavation  will 
•also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
.reference  to  the  contiact  price. 

Before  tendering,  contractors  are  invited  to  examine  the  engine,  boiler  and  pump 
^aituated  at  the  north  end  of  Section  No.  33,  and  said  to  be  in  place,  as  used  last  winter 

for  unwatering  the  works.  The  pump  (centrifugal)  has  a  15-inch  discharge  pipe,  and,  as 
ut  whole,  together  with  the  engine,  is  saia  to  be  in  ordinary  fair  working  condition ;  but 

the  boiler  is  in  a  less  serviceable  state.     It  requires  a  new  furnace,  and  either  new  tubes 

or  those  that  ai^e  in  it  taken  out  and  cleaned,  together   with  other  repairs,  before  it  can 

be  advantageously  used. 

Contractors  should,  however,  look  into  this  important  matter  closely  before  arriving 
^t  a  eonclusi(»i,  as  ihey  are  expected  to  state  a  bulk  sum  which  they  would  be  willing  to 


Digitized  by  VjOOQIC 


280 

give  for  the  use  of  this  puoip,  engine  and  boiler  from  December,  1879,  to  the  latter  end 
of  Apiil,  1880,  and  from  Der^mber,  1880,  to  the  end  of  April,  1881  ;  at  the  same  time 
bearing  in  mind  that  the  whole  must  be  put  in  full  and  efficient  working  order,  and 
maintained  in  that  condition  during  the  time  that  they  are  required  for  the  contemplated 
service. 

It  is  also  to  be  distinctly  understood  that  about  the  end  of  April,  1881,  the  con- 
tractor must  take  up  the  pump,  carefully  arrange  the  engine  works,  and  place  the  whole 
of  the  equipment  in  such  a  i>osition  on  tho  banks  of  the  canal  tliat  it  can  be  readily 
removed. 

Nevertheless,  if  the  contractor  is  able  to  show  to  the  full  satisfaction  of  the  Depart- 
ment of  Railways  and  Canals  that  he  either  1ms,  or  can  procure,  equally  as  good  or  a 
letter  equipment  for  pumping,  and  have  it  fitted  up  at  the  place  by  the  time  it  Is 
required,  then  the  renting  or  leasiii;^  of  the  pump,  etc.,  at  present  on  the  section,  nray 
not  be  insisted  ni)on. 

In  all  matters  ponnected  with  the  prosecution  of  the  works,  the  transportation  and 
deliveiy  of  plant  or  materials  of  any  kind  requinxl  for  tliem,  or  in  the  arrangements  for 
carrying  on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  theixxjk  or  other 
excavated  or  dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected 
with  the  work,  the  conti-actor  must  be  governed  by  the  canal  regulations  and  the  inter- 
pretation put  upon  them  by  the  officer  entrusted  with  that  duty ;  he  must  further  use 
every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with 
the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  deven- 
tion  that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  hia  acts, 
whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause* 

Tho  different  woiks  herein  described  or  enumerated  are  to  be  proceeded  with  at 
the  time  and  in  the  order  required  by  the  Department  of  Hallway h  and  Canals,  and 
must  \)e  executed  agreeably  to  the  plan  contemplated  in  this  specification,  although  all 
that  may  be  required  to  complete  the  design  may  not  have  been  jwi-ticularly  described. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  tho  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  the 
nature  ot  the  occupation,  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  secuiity  will  be  required  by  depodt 
of  mcney  to  the  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  ^\\l  be  j»aid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  conditions,  as  well  as  for  the  due  performance  of  tho  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  i>erson  whose  "  Tender**  Jias 
been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with  in  such  a 
manner  as  to  fully  satisfy  the  Department  of  Railways  and  Canals  that  the  whole  of  the 
works  described  in  the  foi-egoing  specification  and  embracotl  in  the  contract  can  be  fully 
completed  on  or  before  the  20th  day  of  April,  1881. 

JOHN  PAGE, 

Chief  Engineer  of  CwioU^^ 
Ottawa,  29th  October,  1879. 
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APPENDIX   No.  23. 


WELLAND    CANAL. 


SPECIFIC  A  TION  of  the  Worh  Remaining  to  he  done  on  Section 
No,  TEIRTT'IOUB  of  the  Enlargement. 


RE-LETTING. 

This  section  extends  fully  two-fifths  of  a  mile  north  from  the  line  of  Main  Street,  in 
the  Village  of  Stonebridge,  and  southward  to  the  centre  of  the  1st  Concession  road  allow- 
ance^  in  the  Township  of  Humberstone,  making  altogether  a  distance  of  nearly  one  mile. 

The  works  upon  it  consist  chiefly  in  widening  and  deepening  the  prism  of  the  canal ; 
the  construction  of  the  abutments  and  piers  for  a  road  bridge  on  line  of  Main  Street,  in 
the  Village  of  Stonebridge ;  building  side  walls  where  required ;  cutting  back  ditches  ; 
grading  towing  path,  and  doing  such  other  works  as  herein  described  or  that  may  be 
required. 

The  bottom  of  the  pi-esent  channel  as  well  as  that  of  the  enlargement  must  throughr 
out  be  sunk  to  the  depth  of  four  feet  below  the  top  of  the  mitre  sills  of  the  present  lock 
at  Port  Colborne. 

The  side  slopes  in  clay  excavation  are  to  be  two  horizontal  to  one  vertical,  both 
above  and  below  the  water  line  at  all  places  situated  as  subsequently  described,  and  the 
-water-way  is  to  be  made  100  feet  in  width  at  the  level  of  eighteen  inches  over  the  bottom 
line. 

In  rock  excavation  the  side  slopes  are  to  be  one -quarter  horizontal  to  one  vertical, 
and  the  channel  made  of  a  mean  width  of  124  feet  below  the  assumed  low-water  line  of 
Lake*Erie.  This  will  require  an  increase  of  about  70  feet  beyond  the  present  width  ot 
the  channel  through  those  paHs  of  the  section  on  which  the  rock  cutting  is  deep. 

When  excavating  rock  where  the  top  of  it  is  not  over  6  feet  higher  than  the  contem- 
plated bottom  of  the  canal,  the  side  lines  of  the  channel  are  to  con^espond  with  those  in 
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•olay  cutting,  except  that  the  slope  on  the  rock  thus  situated  must  not  oxoead  one-half 
iioriaontal  to  one  vertical.  *  The  side  slopes  must,  however,  bo  varied  at  the  places  and  in 
the  manner  subsequently  described. 

For  nearly  the  whole  length  of  the  section  the  bottom  will  be  in  rock  cutting  ;  bat 
toward  the  north  end,  for  about  one-fourth  of  the  full  distance,  the  rock  will  not  exoeed 
from  two  to  six  feefc  in  depth  above  the  bottom  line.  For  the  other  three-fourths  of  the 
•section  the  surface  of  the  rock  is  considerably  higher,  and  at  some  places  it  is  within  two 
feet  of  the  level  of  the  towing  path. 

At  the  north  end  of  the  section  the  increased  width  of  the  channel  will  be  taken 
off  the  west  side  of  the  present  line,  except  some  projecting  points  and  trimming  on  tha 
east  side  ;  thence  the  width  of  cutting  on  that  side  gradually  diminishes  and  increaaes  on 
the  vast  side  until  at  about  500  feet  north  of  Main  Street  Bridge,  when  fully  three-fourths 
of  tile  widening  will  be  done  on  the  east  side  ;  thence  southward  the  increased  width  nvill 
be  taken  off  both  sides,  but  gradually  diminishing  on  the  west  side  until  at  the  south  end 
of  the  section  the  widening  is  to  be  done  chiefly  on  the  east  side,  as  indicated  in  red  on 
the  general  plan  exhibited. 

The  Department  of  Railways  and  Canals,  however,  reserves  to  itself  the  right  of 
changiug  tlie  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening 
the  channel  wholly  on  either  one  iiido  or  the  other,  or  of  increasing  the  width  equally  or 
otherwise  on  both  sides,  as  may  be  subsequently  determined  ;  also  of  altering  the  position 
of  the  piers  and  abutments  of  the  swing  bridge,  and  of  placing  them  either  more  or  leas 
oblique  to  the  centre  of  the  canal  than  repivsented,  or  at  right  angles  to  it,  as  may  be 
.considered  most  advantageous  for  the  purpose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  arc  commenced  or  during  their  progress,  without  giving  causo  for  any 
.inciease  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  excavation  still  to  be  done  on  this  section  is  chiefly  as  follows : — Old  spoil  bank, 
consisting  of  clay  and.  quarry  refuse  mixed,  clay,  muck  and  other  msiterials  overlying  the 
•rock,  and  such  other  excavation  over  present  water  surface  as  may  be  necessary  to  form 
a  road  along  t^e  east  side  and  a  towing  jmth  on  both  sides  of  the  canal,  trimming  th« 
-same,  cutting  side  ditches,  seats  and  channels  for  off-take  drains,  etc.  At  north  end  of 
the  section  there  will  be  some  clay  excavation  under  the  wate»"  line.  At  nearly  every 
place  the  excavation  next  the  rock  is  of  a  hai-d  nature  and  mixed  witli  gravel.  At  aomA 
places  the  widening  has  already  been  partly  done,  but  the  greater  part  has  still  to  he 
dono ;  the  most  difficult  part  of  the  rock  excavation  consists  in  lowering  the  lK>ttoni  of 
the  old  parts  of  the  channel,  as  well  as  the  whole  of  the  increased  width,  to  the  full  depth 
of  water-way  above  stated,  except  at  the  site  of  the  bridge  at  Stonebridge,  where  the 
bottom  has  been  sunk  to  the  full  depth  and  nearly  to  the  full  width. 

The  nature  of  the  rock  may  be  ascertained  by  an  examination  of  tho  spoil  banka  oa 
the  west  side  of  the  section. 

For  a  distance  of  about  1,400  feet  from  the  north  end  of  the  section,  the  mateiial 
excavated  in  widening  and  deepening  the  channel  can  be  deposited  on  the  west  side  of 
the  canal  at  from  ICO  to  40U  feet  from  the  centre  line,  provided  that  a  considerable  part 
of  it  is  hauled  or  in  some  way  earned  to  the  rear  of  the  bank. 

From  Augustine's  old  saw-mill  southward  to  the  line  of  Thompson  Street,  there  iino 
<  convenient  s^ioil  ground  of  any  extent  to  be  had  on  either  the  east  or  west  sides  of  the 
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canal,  and  from  the  south  end  of  the  section  to  the  line  of  Thompson  Street  there  is  no 
available  spoil  gi-ound  on  canul  property. 

Parties  tendering  should  clearly  and  distinctly  understand  that  contractors  will  not 
be  allowetl  the  use  of  the  lock  at  Port  Colborne  to  pass  scows,  carrying  clay,  mud,  rock 
or  spoil  of  any  kind  from  this  section  ;  *'  tenders  "  for  the  excavation  will  therefore  be 
received  in  two  dilfei*ent  forms,  as  follows  : — ■ 

1. — On  the  understanding  that  from  the  north  end  southward  the  contmctor  should 
have  1,400  lineal  feet  on  the  west  side  of  the  canal  for  sj^il  ground,  the  balance  of  the 
matenal  excavated  to  be  placed  at  distances  varying  from  SOU  to  2,000  feet  back  from 
the  water  line  on  R|>oil  gmund  provided  by  the  Departaient  of  Railways  and  Canals  on 
either  the  east  or  west  sides  of  the  canal,  or  at  such  other  places  within  these  distances 
as  may  be  subsequently  decided  and  within  a  sti*etch  of  two  and  a  half  miles  along  the 
canal  from  the  south  end  of  the  section. 

2. —  On  the  understanding  that  after  the  spoil  ground  at  the  north  end  of  the  section 
'1,400  feet  in  length  on  the  west  side  of  the  canal  shall  have  been  used  to  the  extent  and 
in  the  manner  herein  described,  and  the  banks  of  the  canal,  biidge,  appi-oaches,  etc.,  are 
made  to  the  full  heiglit  and  width  required,  the  contiuctor  shall  iind,  cU  his  own  cost  and 
expense,  dejMsit  ground  for  all  other  jiarts  of  the  material  excavated  from  the  widening 
and  dee}>ening  of  the  canal,  and  from  the  foundations  of  structures,  etc.,  as  may  not  be 
required  by  tho  Depai-impnt  of  Railways  and  Canals  for  embankments  or  for  other 
purposes. 

Contractors  are  requested  to  bear  ia  mind  that  whichever  of  these  two  offers  is 
accepted,  it  embraces  the  <listinct  understanding  that  witere  the  road  on  tho  cast  side  of 
the  canal  is  likely  to  be  cut  uway  either  in  part  or  as  a  whole,  the  couti  actor  must  Unit 
provide  a  satisfactory  way  for  the  public  travel  to  pass  freely  and  safely  by  levelling  up 
or  cutting  down  the  tops  of  spoil  V>anks  or  whatsoever  is  necessary  to  eiTect  the  object, 
all  of  which  must  be  embraced  in  the  price  tendered  for  excavation. 

In  case  it  is  found  necessary  to  protect  the  face  of  the  banks  at  places  where  side 
walls  are  not  built,  the  contractor  will  be  expected,  if  so  directed,  to  use  part  of  the  stones 
from  the  excavation  for  that  purpose  by  hauling  and  placing  them  on  the  face  of  the  slope 
in  the  manner  subsequently  described. 

TowiNO  Path — to  be  formed  along  the  west  side  of  the  canal,  the  fi-ont  edge  of 
which,  in  clay  excavation,  is  to  be  *J8  feet  from  the  centre  line,  at 
the  height  of  22  feet  over  mitre  sill  of  Port  Colborne  Lock  and  at  the  same  level 
through  rock  cutting  when  it  exceeds  six  feet  in  depth  ;  the  front  edge  of  the  towing  path 
will  be  about  66^  feet  from  the  centre  line  of  the  channel.  The  connections  lietween  these 
two  lines  are  to  be  formed  by  two  flat  reverse  curves  within  a  stretch  of  150  feet. 

It  is  to  be  made  15  feet  in  width  on  top  and  have  an  inclination  outward  of  about 
twelve  inches,  to  a  ditch  forme<l  at  all  places  where  the  bank  in  rear  of  it  is  of  a  greater 
height.  The  ditch  to  be  two  feet  wide  at  bottom  and  have  such  an  inclination  as  will 
carry  the  surface  water  freely  to  off-take  drains  formed  at  such  places  as  circumstances 
may  require. 

In  connection  with  them,  where  necessary,  wells  are  to  be  sunk,  from  which  off- take 
drains  or  culvei-ts  are  to  1x5  made  with  such  a  declivity  as  will  discharge  the  water  freely 
into  the  back  ditch,  or  where  this  is  found  impracticable,  into  the  canal  two  feet  or  more 
below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two  to  three  feet 
^uare  and  the  culverts  from  them  from  15  to  24  inches  square  ;  they  are  to  be  built  of 
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nibble  masonry  laid  in  cement  mortar,  tbe  bottom  of  both  wells  and  culverts  are  to  be 
of  flat  stones  of  a  size  to  reach  across  the  respective  openings  and  pass  at  least  six  inches 
under  the  walls  on  both  sides  ;  the  covering  of  the  culverts  must  be  of  flat  stones  of  a 
length  which  will  bear  at  least  six  inches  on  the  sidd  walls.  The  wells  and  channels  from 
them  may  however  be  formed  of  timber  and  plank,  and  a  biidge  be  made  over  the  outlet 
if  so  dii-ected.  In  either  case  the  excavation  and  work  connected  with  the  water-courses 
must  bo  done  by  the  contn»ctor  at  the  I'ates  stated  in  the  tender. 

When  either  the  east  or  west  banks  are  cut  into  at  any  place  where  they  pass 
through  or  aro  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed  or  an 
additional  width  given  to  the  present  one  as  circumstances  may  i-equire.  In  all  such 
cases  the  Pj)ace  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumpS;  roots  and  logs ; 
all  sods,  turf,  muck  and  loose  earth  must  also  be  I'emoved  for  such  a  depth  as  may  be 
necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the  old  and 
new  parts  of  the  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for  them. 

At  all  such  places  as  it  is  considei^ed  necessary  to  form  a  water-tight  bank,  the 
material  must  be  Tiauled  on  to  it  in  carts  or  waggons  and  laid  on  in  layers  not  exceeding 
ten  inches  in  depth  at  a  time  ;  and,  if  required,  water  must  be  thrown  over  each  layer  to 
assist  in  consolidating  the  material. 

Back  Ditches — to  carry  off  the  surface  water  and  such  other  natural  drainage  as 
it  may  be  requisite  to  provide  for  are  to  be  formed  on  both  sides  of 
the  canal  if  necessary,  at  the  places  and  of  the  dimensions  required,  care  being  taken  that 
the  old  ditches  are  not  interfei-ed  with  or  the  drainage  in  any  way  interrupted  before  the 
new  ditches  are  fully  available.  For  any  damages  that  may  arise  from  this  cause,  whether 
the  result  of  inattention  or  otherwise  en  the  part  of  the  contractor,  he  will  be  held  strictly 
and  legally  liable  to  the  owners  of  the  adjoining  property. 

It  is  further  to  be  clearly  and  distinctly  understood  that  the  new  back  ditch  on  the 
west  side  of  the  canal  from  the  north  end  of  the  section  to  Stonebridge  must  be  made  of 
its  full  dimensions,  3  feet  wide  or  raore  at  bottom,  and  in  every  respect  fully  completed 
where  not  already  done  ;  also  all  that  part  of  the  present  ditch  from  Stonebridge  to  the 
end  cf  the  section  cleared  out  or  a  new  oile  made  in  its  stead  on  or  before  the  10th  day  <^ 
December  next  (1879),  in  order  to  be  prepared  to  carry  ofi*  the  water  that  may  be  pumped 
from  the  bed  of  the  canal  during  the  next  and  following  winters. 

The  material  in  the  pi-esent  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  surface  which  has  to  be  removed  at  the  north  end  of  the  section  opposite  where 
the  rock  cutting  exceeds  four  feet  or  more  in  depth,  must  be  hauled  and  deposit^  at  such 
a  distance  back  from  the  water  line  as  will  admit  of  placing  all  the  rock  excavated  from 
the  prism  at  that  place  on  the  east  or  canal  side  of  the  west  bank  in  the  manner  hereiu 
described. 

When  proceeding  with  the  works  connected  with  the  widening  and  deepening  of  the 
channel  under  the  water  line,  great  care  must  be  taken  not  to  cut  into  the  inside  elopes, 
or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the  banks. 

Sides  and  Bottom. — The  canal,  as  before  stated,  is  to  have  a  mean  width  of  124  feet 
or  a  sectional  area  of  1,860  square  feet  through  botli  rock  and 
clay  excavation  bolow  the  assumed  low-water  line  of  Lake  Erie.  The  side  slopes  must  in 
all  cases  be  trimmed  oflf  fairly  and  smoothly  to  the  respective  inclinations  previouslr 
mentioned,  t.e.,  in  clay  two  horizontal  and  one  vertical,  in  rock  one  quarter  horizontal  to 
one  vertical,  except  where  the  dei>th  of  rock  cutting  is  less  than  six  feet,  when  its  slop 
must  be  made  one  half  horizontal  to  one  vertical,  and  between  the  rook  and  clay  parts  of 
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the  channel  the  slopes  are  to  vary  so  as  to  correspond  at  one  end  with  the  face  line  of  the 
rock  cutting  and  at  the  other  end  with  the  clay. 

In  case  it  is  decided  to  face  part  of  the  banks  with  stone,  tlie  contractor  must  remove 
the  clay  to  the  width  i-equired  for  that  purpose  and  for  which  he  will  be  allowed  the  same 
Tate  per  cubic  yard  as  stated  in  the  tender  for  a  similar  class  of  work  above  or  below  the 
•water  line. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  officer  in 
charge,  and  see  that  all  angular  and  prominent  points  of  rock  are  broken  off  so  that  no 
part  in  any  direction  shall  project  inside  of  these  lines.  It  should  also  be  borne  in  mind 
that  in  case  of  their  being  any  protruding  or  objecti<mable  points  of  rock  on  the  inner 
face  of  the  east  side  within  the  limits  of  the  section,  they  must  be  broken  off  and  removed 
in  like  manner  as  provi<led  for  those  on  the  side  where  the  principal  part  of  the  widening 
-and  deepening  is  to  be  done. 

For  the  entire  length  of  the  section  and  width  of  the  channel  the  bottom  must  be 
sunk  to  an  uniform  depth  of  four  feet  below  the  mitre  sills  of  the  present  lock  at  Port 
Colborne,  or  to  a  greater  depth  if  rendered  necessary  by  the  inclination  or  thickness  of  the 
lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  the  place  to  be  occupied  by  spoil  banks,  allstanding  trees  must 
be  cut  down,  which,  together  with  logs  and  brushwood  must   bo 
removed  6r  burned,  care  being  taken,  however,  to  guard  fully  against  damaging  or  interfer- 
ing with  tjie  adjoining  property. 

They  are  in  no  case  to  be  formed  on  ground  where  the  suiface  inclines  tow;ard  the 
canal  unless  level  baches  are  ffrst  cut  to  form  a  foundation. 

When  the  mat-erial  to  be  spoiled  is  clay  or  earth,  it  must  be  kept  back  at  least  ten 
feet  from  the  top  edge  of  the  slope  of  the  old  bank  and  not  raised  higher  than  ten  feet 
above  the  level  of  the  towing  path  within  a  distance  of  180  feet  from  the  centre  line  of 
channel.  Beyond  the  distance  stated  the  height  may  be  increased  after  suitable  drains 
and  other  provisions  are  made  to  carry  the  surface  water  to  the  back  ditches. 

\ 
On  the  nature  of  the  seat  for  the  spoil  banks  opposite  the  deep  parts  of  the  rock 
cutting  will,  in  a  great  measure,  depend  their  actual  position  and  height.  It  is,  however, 
intended  that  the  eastern  side  of  those  on  the  west  side  should  be  from  100  to  130  feet 
west  of  the  centre  line  of  the  canal,  but  where  rock  is  near  the  S'liface  or  the  material 
over  it  is  of  a  hard  nature  the  spoil  bank  may  be  from  90  to  110  feet  back  from  the  centre 
line.  To  enable  this  to  be  done  the  contractor  will  be  called  upon,  if  necessary,  to  form  a 
level  bench  from  12  to  15  feet  in  width  along  the  front  side  down  to  solid  ground  ;  on  this 
the  largest  and  best-shaped  stones  taken  from  the  excavation  are  to  be  piled  or  placed  in 
a  regular  manner  as  the  works  proceed  in  order  to  keep  the  other  material  in  position, 
and  between  8tonebridge  and  the  south  end  of  the  section  a  similar  rough  wall  will  also 
have  to  be  made  on  the  west  side  of  the  spoil  ground. 

Spoil  Banks, — when  or  wheresoever  made  on  the  east  side  of  the  canal,  must  ha ve  their 

west  side  at  least  150  feet  east  of  the  centre  line  of  the  channel,  or  be 

at  such  other  distance  from  it  as  m^iy  be  required  to  allow  for   the  necessary  space  for  a 

towing  path  and   road-way.     A  seat  for  the  front  edge  of  the  bank  in  either  case  must  be 

prepared  as  above  stated. 

The  expense  of  forming  the  trench  or  trenches  above  mentioned,  together  with  that  of 
J>lacing  the  outer  stones  so  as  to  form  a  sort  offough  wall,  must  be  included  in  the  prices 
-tendered  respectively  for  earth  and  ix)ck  excavation. 
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The  Hpoil  hanks  mnst,  as  nearly  as  circumstances  will  admit,  be  made  of  an  aniformi 
heicfht;  those  formed  of  clay  mustgamrally  hive  a  declivity  toward  the  back  ditch  of 
about  one  in  twenty,  and  for  the  most  part  be  of  a  regular  width. 

Side  Walls. — Where  the  surface  of  the  rock  is  six  feet  or  more  over  the  b'>ttoin  of 
the  canal,  the  face  of  the  hauks  above  it  are  to  be  protected  by  means 
of  a  dry  wall  built  of  large-sized  well-shaped  stones  of  the  best  kind  that  can  be  found  in 
the  excavation  or  spoil  banks. 

They  are  to  be  two  feet  wide  on  the  top,  increasing  downward  on  the  face  side  at  the 
rate  of  al)Out  three  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rate  for  the 
first  five  feet  from  the  top,  thence  downward  the  back  is  to  be  pluuib. 

The  s-'Ones  must  be  properly  bonded  over  and  with  each  oUier  in  the  heart  of  the 
wall,  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  course  thei-e  mu  t  be  head- 
ers of  at  least  three  feet  de])th  of  l>ed  placed  not  more  than  seven  feet  apart.  The  fac©  of 
the  stones  must  bo  hammemd,  scabbled  or  picked  to  the  batter  of  the  wall,  unless  they  are 
in  regular  coui-ses,  when  ofi^^ets  corresponding  to  the  batter  can  bo  made. 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  nut  less  than  3  feet  long. 

In  rear  of  the  walls  (if  so  directed)  a  space  of  about  15  inches  in  width  and  for  such 
a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or  gravely  well- 
ram  uied. 

To  foi-m  a  seat  for  these  walls,  the  surface  of  the  rock  must  be  cleaned  off  or  8trip])ed 
for  the  full  width  required,  and  the  material  removed  to  the  spoil  bank,  for  which  the  con- 
tact rate  for  excavation  on  the  section  corresponding  to  the  position  of  the  work  doua 
will  be  allowed. 

When  the  surface  of  the  rock  is  less  than  6  feet  over  the  bottom  line  of  the  canal,  the 
face  of  the  banks,  if  so  directed,  is  to  be  protected  by  a  covering  of  hand-laid  rip-rap- 
stone  varying  Iroin  32  inches  in  depth  at  bottom  to  20  inches  in  depth  at  top.  The  stones 
forming  the  facesidt)  of  the  covering  are  to  be  pitched  and  laid  sj  as  to  present  a  fair 
surface  ;  the  bottom  tiera  of  stones  may  be  of  large  dimensions,  and  those  on  the  top  are  to 
be  laid  level  and  form  a  moderately  fair  uniform  tjoping  not  less  than  twenty  inches  in 
width. 

All  sharp  angular  points  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
stones,  and  the  interstices  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
well  pounded  and  beaten  down  to  a  fair  surface. 

At  the  foot  of  the  slope,  a  triangular-shaped  timber  muHt,if  direoted,  be  bolted  to  the 
rock  or  let  into  the  clay,  as  the  case  may  be,in  order  to  support  the  toe  stones  of  the  cover- 
ing. 

At  the  end  of  the  deep  rock  cuttings,  the  clay  parts  of  th9  banks  of  the  canal  or  the 
rip  rap  facings  on  the  banks  are  to  bo  connected  with  the  siilo  walls  by  means  of  a  wall 
of  varying  inclination  at  one  end  adapted  to  the  slope  of  the  bank  or  facing,  and  at  Uie 
other  end  to  the  batter  of  the  wall. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  widening  and  deepening  of  the  oanal,excavation  for  bridge,  etc. , etc  ,  will  be  measured,, 
computed  and  paid  for  in  the  "  solid."  For  this  purpose, before  the  works  are  commenced,. 
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levels  will  be  taken  of  all  those  portions  of  the  ground  to  be  removed  over  the  water 
carface,  and  accurate  soundings  made  with  reference  to  fixed  and  p^trmanent  bench-marks^ 
at  short  distances  apart  along  the  whole  length  and  breadth  of  the  section.  A  duplicate 
oopj  of  the  cross  sections  made  from  these  levels  and  soundings  is  to  rem;iin  on  record  in 
the  office  of  the  Department  of  Railwa/s  and  Canals  and  another  in  the  office  of  tho 
Itesident  Engineer,  and  from  them,  together  with  levels  and  soundings  taken  after  the 
whole  shall  hive  been  completed,  will  be  computed  the  quantities  of  excavation  and  work 
done,  for  which  payment  will  be  made. 

Road  Bridge — This  includes  the  construction  of  the  abutments  and  piers  for  a^ 
swing  bridge,  intended  to  serve  as  a  means  of  crossing  the  enlarged 
canal  on  the  line  of  Main  Street  in  the  Village  of  Stonehridge. 

The  water-way  is  to  be  in  three  divisions,  the  two  eastern  ones  of  which  ai-e  each  to  be 
46  feet  wide  at  the  assumed  low- water  line  of  Lake  Erie  and  form  the  navigable  channels. 

The  piers  and  abutments  are  to  be  of  masonry  laid  in  hydraulic  cement  mortar,  built 
chiefiy  in  the  form,  of  the  dimensions  and  in  the  manner  herein  described  or  as  may 
be  subsequently  dii*ected. 

The  bridge  being  situated  at  a  place  where  the  canal  is  cut  through  rock,  the  founda- 
tion will  be  on  the  same  level  us  the  bottom  of  the  reach,  unless  it  is  found  that  the 
nature  of  the  rock  renders  a  greater  depth  necessary. 

The  bearing  or  centre  pier  and  the  rest  piers  of  the  bridge  are  to  be  as  nearly  as 
possible  parallel  to  the  centi-e  line  of  the  canal^  the  former  to  be  16  feet  square  and  tho 
latter  16  feet  in  width  and  9  feet  thick  at  top.  Through  each  of  them  an  arched  culvert- 
6  feet  wido  and  8  feet  in  height  is  to  be  made  on  a  line  ranging  with  the  water-way. 

The  canal  and  line  of  street  being  oblique  to  each  other,  the  bridge  will  either  be- 
snited  to  the  range  of  the  latter  or  placed  about  mid-way  between  that  angle  and  a  right 
anglo  to  the  centre  line  of  the  canal  as  may  be  subsequently  determined. 

Tho  west  pier  which  forms  the  seat  of  the  swing  portion  of  the  bridge  when  in  position 
is  to  be  11^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and 
the  ends  made  at  right  angles  to  the  face.  It  is  to  be  faced  on  both  sides  and  throughout 
be  of  a  like  class  of  materials  and  workmanship  as  described  for  the  centre  and  rest  piers  ; 
both  sitles  and  ends  are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  fi-om  the  top  of  this  pier,  or  at  such  other  height  as  may  be  required,  an 
offset  is  t  J  be  formed  on  the  fix)nt  side  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  commenced  either  at  canal  bottom  or  at  such  a 
height  above  it  as  waiTanted  by  the  nature  and  soundness  of  the  rock.  The  east  abutment, 
at  whatever  height  it  is  started,  must  occupy  such  a  position  that  at  5  feet  above  the 
canal  bottom  the  line  of  its  face  produced  shall  not  at  any  place,  within  a  distance  of  300 
feet  on  either  side  of  it,  be  inside  of  the  line  of  the  canal.  It  is  to  be  carried  up  to  a  batter 
of  one  in  twenty-four  on  the  face,  and  at  top  an  offset  is  to  bo  made  for  the  bridge  seat  ; 
the  wall  is  to  be  7  J  feet  or  more  in  thickness  at  bottom,  be  made  plumb  in  the  rear  to 
within  ^s'Q  feet  of  the  top,  thence  diminish  to  the  rear  line  of  the  coping,  which  will  be  3^ 
feet  in  width.  The  face  work  to  be  similar  to  that  described  for  the  pier  and  the  backing 
of  large-sized  well-shaped  stones  laid  level  in  full  mortar  beds  and  properly  bonded 
throughout  the  wall. 

The  west  abutment  is  to  be  of  a  similar  class  of  work  to  that  above  deccribed. 
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The  arch  stones  of  the  culvert  are  to  be  21  inches  deep,  dressed  to  radiate  tmlj  fcr 
'  their  full  depth  and  made  to  lay  throughout  to  joints  of  one-fourth  (|)  of  an  inch.  The 
1  oitora  part  of  the  arch  or  wat3r-way  is  to  be  of  dressed  and  properly-jointed  stones  of  a 
s  ze  that  two  of  them  will  make  up  the  width  of  the  opening  and  the  end  of  each  pass  15 
iuches  under  the  wall ;  the  second  course  to  project  oae  foot  into  the  opening  on  each 
side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  2  and  3  feet  depth  of  bed  in  alternate  courses,  with 
headers  in  every  course  ii  feet  long,  placed  not  more  than  9  feet  apart  from  centre  to 
centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so  as  u>  lay  to 
joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or  scabbled  to  a  fair 
surface  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the  centre  as  well  as 
the  rest  piers.     In  each  case  they  are  to  have  a  batter  of  one  in  twenty-four. 

The  heart  of  the  wall  must  invariably  be  made  up  with  flat-bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stones  ;  their  beds  and  joints 
must  be  scabbled  or  picked  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
exceed  five-eighths  (|)  of  an  inch,  and  the  vertical  joints  be  not  more  than  one  inch  and 
a  quarts. 

The  centre  pier,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  must  all 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds.* 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers ibr  the  seats  and  rests  of  the  bridge  and  break 
joints  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from  4  to  6 
feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for 
the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout  and  dressed  so  as  to 
lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair  sorfEioe 
neatly  boucharded  and,  where  required,  the  outer  top  arrbes  are  to  be  rounded  ofL 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed,  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers  one  of  the  coping  stones  for  a  width  of  four  feet  is  U 
be  twenty  four  inches  in  depth  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
.  in  each  case  must  be  secui*ed  with  fox-wedged  bolts  1^  inches  diameter  let  into  the 
masonry  underneath. 

The  coping  on  the  pier  for  the  seat  and  the  abutments  of  the  road  bridge  will  be  10 
inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  8  inches  at  the 
sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4J^  feet  square  at  base, 
diminishing  upward — one  of  which  at  each  end  of  the  bridge  must  be  recessed  and 
hollowed  out  to  receive  the  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the  parapet 
piers  and  finished  with  coping  as  indicated  on  the  plans. 

The  walls  above  and  below  the  abutments  for  a  distance  of  40  feet  or  more  are  to  be 
of  maionry  arranged  tu  wind  gradually  round  to  meet  the  line  of  the  slope  on  the 
.respective  sides. 
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Crib  Work. — Between  the  centre  and  rest  piers  as  well  as  above  and  below  them 
and,  if  directed,  above  and  below  the  pier  for  the  seat  of  the  bridge, 
•crib  work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  for  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
jners,  i.e.,  16  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty -four,  and  through  the  middle  of  them  longitudinally  a  clear  water-way  must  be 
formed  of  such  dimensions  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centi'e 
'0{)emng8,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  pier  for  the  seat  of  the  bridge  there  are  in  each 
case  to  be  left  two  or  more  openings  on  the  upper  and  the  lower  sides.  The  sides  of  these 
openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of  the 
•cribs,  the  bottom  to  be  of  3-inch  plank  well  fastened  with  pressed  spikes  and  the  top  to 
be  formed  of  pieces  not  less  than  10  inches  thick  and  the  length  to  take  a  full  bearing  on 
the  side  timbers  of  the  iesj)ective  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the  edges, 
and  are  to  be  framed  so  as  to  leave  a  space  of  ^  inches  between  the  different  courses. 
At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so  that 
every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be  simi- 
larly placed  between  those  forming  the  ends.  At  each  comer  in  every  course  a  rag-bolt 
12  inches  long  and  |  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10x12  inches 

at  both  ends  and  the  full  length  of  the  outside  width  of  the  «ribs. 

They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  ties  resting 

on  the    different   rounds  of  timber  shall    be  mid- way  between  those  of  the    courses 

immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3 J  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1|  inches  on  both  sides,  so  as  to  stand  eight  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  a 
block  1^x12x12  inches  is  to  be  inserted,  to  give  an  uniform  bearing,  and  a  rag-bolt  2| 
feet  long,  J  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  course  on  which  it  i*ects,'the  block  and  course  under  it  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 
ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
'between  the  end  timbei-s,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
^mensions,  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be 
notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
-extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :  one  at  or  neai*  each  angle  and  another  in  the  centre,  making 
in  all  six  vertical  ranges  in  a  crib.     The  planks  are  to  be  four  inches  thick  and  10  inches 
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in  widthy  fastened  from  the  inside  with  10-inch  spike  five-eighth»  of  an  inch  diameter^ 
two  driven  through  each  pUnk  into  each  of  the  lowest  side  pieces,  and  one  at  every  croflsing 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of 
from  eight  to  ten  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper  lengUi  in 
all  cases  shall  rea«h  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  same  range 
below. 

In  the  first  course  of  side  timbers,  the  cross  ties  are  to  be  placed  not  more  than  3  feet 
apart,  so  as  to  obviate  the  necessity  of  using  floor  timbera. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are,  in  all  cases,  to 
splay  5  feet  or  more  on  the  siae  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  to  be  filled  with  an 
approved  class  of  moderate-sized  stone  ballast. 

Along  both  sides  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6x12  inches ;  the  upper  range  to  be  fastened  by  means  of  screw-bolts  half  an 
inch  diameter,  having  upsets  heads  let  into  wrought  iron  washers  counter-sunk  for  them. 
Tlie  other  hinge  to  be  seven  feet  lower,  and  fastened  by  rag-bolts  f  of  an  inch  diametw, 
having  similar  heads  and  washers  to  those  in  the  upper  range. 

The  wale  pieces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edges  are 
to  be  chamfered,  and  where  they  connect  their  ends  are  to  be  scarfed,  covered  with  boiler- 
plate and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  detached  oak  timbers 
are  to  be  placed  vertically  within  range  of  the  centre  pier,  at  suitable  distances  above  and 
below  it ;  their  ends  are  to  be  let  into  the  rock  underneath  to  a  depth  of  6  feet  at  least, 
or  such  other  depth  as  circumstanoes  may  require.  On  the  lower  end  of  each  timber  a 
band  of  wrought  iron  3}^  x  ^^  is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  is  to^ 
pass  vertically  12  inches  into  the  timber  and  18  inches  into  the  rock ;  they  are  farther 
to  be  fastened  by  means  of  knees,  straps  and  bolts,  in  the  most  secure  manner  that  their 
position,  etc.,  will  admit  of  adopting.  At  the  top  they  are  to  be  connected  by  means  of 
thoHMigh-bolts,  straps  and  otherwise,  and  stand  one  foot  or  more  over  the  cribs,  as  may 
be  required.  Vertical  timbers  are  also  to  be  arranged  and  secured  in  like  manner,  for 
the  protection  of  the  crib  work  placed  above  and  below  the  western  seat  pier.  The^ 
spaces  between  the  verucal  timbers  and  the  o[)enings  around  them  to  be  filled  in  with 
•oncrete  to  the  height  of  canal  bottom. 

On  the  east  side  a  range  of  floating  fender  timbers  is  to  be  constructed  on  both  tbr 
north  and  south  sides  of  the  abutment ;  otheivwise,  lines  of  fixed  fenders  may  be  plaoed 
there,  and  secured  by  anchor  timbers  let  into  the  bank,  as  circumstances  may  require. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  well  as 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract 

MoRTAB. — ^The  whole  masonry  ot  the  bridge  piers  and  abutments  must  be  laid  in 
mortar  made  of  the  best  Canadian  hydraulic  cement,  mixed  with  cleaii, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cemait,  or 
such  other  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  aatil 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildin^cs  provided 
by  the  contractor.     Mortar  to  be  made  only  in  such  quantities  as  required  for  immedial^ 
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xue,  ttnil  it  mofit  be  prepared  ander  the  direction  and  to  the  satisfaction  of  the  ofiEicer  in 
•barge. 

Qrout  to  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (H)  of  clean,  sharp  sand  to  one  of  cement, 
and  adding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed, 

Conchete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  l^  inches,  thoroughly  mixed  with  li'esh  hydraulic  cement  and 
Wean,  sharp  sand,  in  such  proportions  as  may  be  requii-ed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stone  and  backing  must  be  well  washed  if  clay  or  other  soil 
adheres  to  them. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  td 

have  more  than  two  unfinished  courses  at  one  time.     The 

stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work  before 

tfaey  are  brought  on  to  the  walls,   and  all  the  vercical  joints  of  one  course  must  be 

properly  grouted  up  before  another  coui'se  is  commeucecL 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
■lost  be  provided  by  the  oonti*actor,  and  every  precaution  adopted  to  guard  againat 
disturbing  the  stones  after  they  are  laid. 

Parties  *'  tendering "  are  requested  to  bear  in  mind  that  the  former  contractor  for 
this  section  made  arrangements  for  certain  materials,  and  the  preparation  of  them,  for  the 
l^ridge  works  above  described ;  on  those  delivered  in  the  vicinity  of  where  they  are 
lequired  the  sum  of  $13,154  has  been  advanced  or  will  be  paid  for  them  by  the  Depart- 
anent  oi  Railways  and  Canals ;  this  amount  will  therefore  be  deducted,  from  the  progress 
estimates,  as  well  as  in  the  final  settlement  with  the  contractor  who  undertakes  the  full 
upleiion  of  the  works. 


It  should  also  be  borne  in  mind  that  all  the  masonry  of  the  piers  and  abutments  of 
Hub  bridge,  as  well  as  the  crib  work  and  protection  works  connected  with  it,  must  be  d^ne 
between  the  dose  of  navigation  of  the  present  year  (1879)  and  the  opening  of  the  canal 
m  the  spring  of  1880. 

At  the  close  of  navigation,  in  December  next,  the  contractor  must  provide  a  conve- 
nient means  of  crossing  the  canal  at  a  place  within  a  short  distance  south  of  Main  Street, 
near  where  a  temporary  crossing  was  formed  last  winter. 

This  temporary  bridge  roust  be  of  trestle  work,  have  at  least  five  longitudinal 
stringers  of  timber  11x11  inches,  be  covered  with  three  inch  plank,  and  be  built  of  suffi- 
•iiuit  width,  have  suitable  approaches  at  both  ends,  have  a  strong  hand-railing  on  both 
sides  of  it,  and  be  in  all  respects  satisfactorily  arranged  and  adapted  to  accommodate  with 
safety  the  public  travel. 

It  is  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be 
held  striotly  and  legally  liable  and  responsible  for  keeping  this  crossing  in  such  a  condi- 
tion that  it  can  be  ddely  used  during  the  whole  time  the  new  bridge  works  are  in  progress, 
and  that  he  will  remove  it  in  time  for  the  opening  of  navigation  in  the  spring  following 
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the  winter  in  which  it  has  been  in  use,  the  whole  to  be  done  for  the  bulk  sum  stated  in 
the  tender  for  that  purpose. 

To  admit  of  the  widening  and  deepening  of  the  prism  of  the  canal  to  be  proceeded 
with  ;  side  walls  for  the  protection  of  the  banks  to  be  built ;  the  piers  and  abutments  of 
the  bridge  at  the  Village  of  Stonebridge  to  be  constructed,  etc.,  the  whole  of  the  canal 
water  within  the  limits  of  the  section  must  be  pumped  out  as  soon  after  the  close  of  navi- 
gation in  December  next  (1879)  as  circumstances  will  permit.  For  the  purpose  of  enabling 
this  to  be  done,  a  dam  must  be  constructed  at  the  southern  end  of  the  section  to  prevent 
water  passing  on  to  or  coming  from  Section  No.  35,  and  a  dam  must  also  be  made  at  the 
northern  end  of  the  section  to  prevent  water  passing  on  to  or  coming  from  Section  No.  33. 

Contractors  should  clearly  and  distinctly  understand  that  these  ^smB  must  in  both 
cases  be  made  of  sufficient  height  and  strength  to  admit  of  the  entire  section  being  laid 
dry  when  the  water  on  the  southern  side  of  the  south  dam  and  on  the  north  side  of  the 
north  dam  is  2  feet  higher  than  the  surface  water  level  of  Lake  £rie. 

Immediately  after  the  works  have  been  awarded  and  a  contract  entered  into  with  the 
Department  of  Hallways  and  Canals,  the  contractor  must  make  arrangements  to  provide 
and  prepare  all  materials  necessary  for  the  construction  of  these  dams,  so  as  to  be  ready 
to  put  them  in  place  as  soon  as  navigation  closes  in  the  early  part  of  December  next  (1879). 

When  in  place  and  properly  secured,  they  must  be  maintained  by  the  contractor 
until  in  April,  1880,  at  which  time  they  must  be  removed  by  him,  at  his  sole  cost  and 
expense,  for  the  full  and  satisfactory  opening  of  spring  navigation. 

For  the  purpose  of  emptying  that  part  of  the  canal  within  the  limits  of  the  section, 
as  above  stated,  and  fur  the  removal  of  surface  water,  springs,  leakage,  snow,  ice  or  any 
other  accumulations  of  water  on  the  line  of  the  works,  efficient  steam  engines  and  pumps 
must  be  provided,  and  placed  by  the  contractor  in  the  most  advantageous  positions  to  lift 
the  water  and  discharge  it  into  the  back  ditches,  or  of  dispo^ing  of  it  in  some  other  way 
without  allowing  it  to  pass  on  to  Sections  Nos.  33  or  35,  or  on  to  private  property.  The 
entire  responsibility  of  injury  to  other  contractors,  or  to  the  property  of  private  indivi- 
duals it  is  to  be  clearly  understood,  rests  with  or  devolves  upon  the  contractor,  who  must 
make  good  to  the  respective  parties  any  losses  they  may  sustain  from  any  of  his  acts, 
whether  the  same  result  from  inattention  or  even  a  desire  to  pix>secute  the  works. 

For  the  unwatering  of  the  section  as  above  stated,  the  contractor  is  expected  to  state 
a  bulk  sum  in  the  ''  tender,"  which  must  include  the  expeditious  construction  of  the 
dams,  their  maintenance  during  winter  and  their  removal  by  the  time  required  in  April, 
1880.  Further,  if  required  for  the  full  and  satisfactory  completion  of  the  works  embraced 
in  the  section,  the  conti-actor  must  again  put  in  two  hi<^h  dams  in  December,  1880,  maiD- 
tain  them  during  that  winter  and  remove  them  fully  in  April,  1881  ;  all  of  which, 
together  with  the  unwatering  of  the  works  on  the  section  for  the  period  stated  (early  in 
December,  1880,  until  in  April,  1881)  must  be  included  in  the  bulk  sum  stated  for  those 
purposes  in  the  "  tender." 

When  preparing  their  "  tender,"  contractors  should  bear  in  mind  that  the  respective 
bulk  sums  for  unwatering  the  different  parts  of  the  works,  at  the  different  times  stated, 
must  in  each  case  embrace  the  construction  of  all  dams,  their  full  maintenance  and  their 
removal  at  the  time  directed,  also  the  providing  and  fitting  up  of  all  pumps  and  machinery 
that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  water,  snow  and 
ice ;  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the  difiereni 
parts  of  the  work  and  the  foundations  of  all  structures  on  or  connected  with  the  section, 
must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 
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Theie  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
**  earth  "  and  *'  rock,**  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
banks,  and  widening  and  deepening  the  channel  and  other  cuttings,  except  absolutely 
connected  "  quarry  rock  **  and  detached  stone  or  boulders  containing  one-half  of  a  cubic 
yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  inaterials, 
finishing  up  the  new  cut  and  banks,  forming  and  grading  towing  paths,  cutting  ditches, 
trimming  the  sides  of  both  the  new  and  old  parts  of  the  cut  and  work  to  the  required 
angle,  bottoming  the  whole  of  the  section  and  works  herein  described,  and  completing 
everything  connected  with  the  excavation  in  a  satisfactory  and  workmanlike  manner, 
agreeably  to  the  foregoing  specification  and  the  directions  of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  particular  class,  within  certain  limits,  progress  payments  will  be  made  anU/  accord- 
ing to  liie  comparative  value  of  the  work  done  with  reference  to  the  prices  tendered,  which 
pro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz : — For  rock 
excavation  down  to  the  level  of  1 2  feet  above  the  mitre  sills  of  the  present  lock  at  Port 
Golbome,  tuxhthirds  of  contract  price.  For  rock  excavation  from  a  line  twelve  feet  above 
the  lock  sills  at  Port  Colbome  down  to  present  bottom,  five-sixths  of  contract  price. 
For  the  removal  of  rock  below  bottom  line  of  present  canal  to  the  full  uniform  depth 
required,  contract  price  and  proportion  of  balance,  so  that  when  the  whole  shall  have  been 
completed,  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were  calculated  at  the 
prices  stated  in  the  tender  and  contract. 

During  the  progress  of  the  works,  the  different  parts  of  the  earth  excavation  will 
also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
reference  to  the  contract  price. 

It  is  to  be  clearly  and  fully  understood  that  all  the  work  to  be  done  on  this  section 
(No.  34),  for  the  widening  and  deepening  of  the  canal,  will  be  measured,  computed  and 
paid  for  in  the  *^  solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be 
taken  in  each  case  of  those  parts  of  the  ground  to  be  removed  above  the  water  surface, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench  marks),  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  canal 
and  elsewhere  within  the  boundaries  of  the  section. 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soundings  will 
remain  on  record  in  the  office  of  the  Department  of  Railways  and  Canals,  and  another  in 
the  office  of  the  Resident  Engineer ;  from  these,  together  with  levels  and  soundings  taken 
after  the  whole  shall  have  been  completed,  will  be  computed  the  quantities  of  excavation 
and  work  done,  for  which  payment  will  be  made. 

Before  tendering,  contractors  are  invited  to  examine  the  engine,  boiler  and  pump 
situated  near  the  north  end  of  the  section  (No.  34)  said  to  be  in  place  as  used  last  winter 
in  connection  with  unwatering  the  works ;  they  (intending  contractors)  are  also  invited 
to  examine  the  pumping  equipment  lying  on  the  east  side  of  the  canal  at  a  short  distance 
south  of  Stonebridge,  which  is  not  in  place.  In  both  these  cases  the  machinery,  but 
especially  the  boilers,  will  no  doubt  require  considerable  repairs  before  they  can  be 
advantageously  used. 

There  is  also  a  pump  with  the  necessary  working  equipment  near  the  north  end  of 
Section  No.  35,  placed  there,  it  is  understood,  by  a  mutual  agreement  between  the  former 
contractor  for  Section  No.  34  and  the  contractors  for  Section  No.  35,  the  whole  of  which, 
it  is  said,  with  ordinary  repairs,  can  be  placed  in  good  working  order.     Parties  intending 
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to  teoder  roust  ascertain  for  themselves  the  nature  of  the  agreement  made  between  Um 
late  contractor  for  Section  No.  34  and  the  contractors  for  S^tion  No.  35,  and  be  certeim 
that  the  offer  made  for  this  pump  and  its  equipment,  if  accepted,  will  not  in  anj  wftj 
interfere  with  existing  arrangements. 

Intending  contractors  should  look  into  these  important  matters  closely  before  arriT- 
ing  at  a  conclusion,  as  they  are  expected  to  state  a  bulk  sum  that  they  would  be  willing  t* 
give  for  the  use  of  each  of  these  three  diffei  ent  pumps  and  its  respective  equipm^it  frofs 
December,  1879,  to  the  latter  end  of  April,  1880,  and  from  December,  15580,  to  the  end 
of  April,  1881,  at  the  same  time  bearing  in  mind  that  the  respective  pumps  and  thor 
equipment  must  be  put  in  full  and  efficient  working  order  and  maintained  in  that  condi- 
tion during  the  time  they  are  required  for  the  contemplated  service. 

It  is  also  to  be  distinctly  understood  that  about  the  end  of  April,  1881,  the  eontrsio- 
tor  must  tiike  up  each  of  the  pumps,  carefully  arrange  the  engine  works,  and  in  each 
place  the  whole  of  the  equipment  in  such  a  position  on  the  banks  ol  the  canal  that. it 
be  readily  removed. 

Nevertheless,  if  the  contractor  is  able  to  show  to  the  full  satisfaction  of  the  Depart- 
ment of  Railways  and  Canals  that  he  either  has  or  can  procure  equally  as  good  or  a  better 
equipment  for  pumping  and  have  it  fitted  up  at  the  respective  places  by  the  time  it  ia 
requited,  then  the  rentint^  or  leasing  of  the  pumps,  ete.,at  present  on  the  section  may  not 
be  insisted  upon. 

As  previously  stated,  the  former  contractor,  under  special  arrangements  witk  bia 
workmen,  delivered  a  considerable  quantity  of  prepared  materials  lor  the  piers,  abotments 
and  protection  works,  etc.,  of  the  bridge  to  be  built  on  this  section. 

The  materials  and  rates  paid  for  them  arenas  follows  : — 

Dressed  stone,  711  cubic  yards  at  $9.00  per  cubic  yard $6,399.00 

Undressed  stone,  267     "  "  $5.00    "  "         1,335.00 

Sand  for  mortar 300.00 

Timber  for  protection   crib  work,  cheaply   framed,  33,000 

lineal  feet  at  14c.  per  foot 4,620.00 

Iron  rag-bolts,  etc..  for  crib  work,  10,0001bs.  at  5c.  per  lb...      500.00 

$13,154.00 

It  may  here  be  stated  that  neither  the  coping  stones  for  the  piers,  etc,  nor  the  nft 
for  the  approaches  are  delivered  in  the  vicinity  of  the  works  and  therefore  are  not  aUoded 
to  in  the  foregoing  statement. 

Parties  intending  to  tender  for  the  execution  and  completion  of  the  works  are  speci- 
ally requested  to  examine  the  materials  for  themselves,  inasmuch  as  they  must  be  aasume^ 
by  the  party  whose  offer  is  accepted  and  at  the  rates  above  stated,  which,  in  the  aggregate, 
amount  to  $13,154. 

It  should  at  the  same  time  be  borne  in  mind  that  the  workmanship  of  the  bridgt 
piers  and  abutments  as  well  an  the  protection  crib  work,  etc.,  must  be  respectively  oi  ^ 
class  desciibed  in  the  foregoing  specification.  To  ensure  this  any  change  or  alteratiea 
required  to  be  made  to  any  of  the  stones  or  any  of  the  timbcra  to  make  them  suitable  for 
the  work  must  be  done  by  the  contractor  and  be  embraced  in  the  prices  stated  in  tbt 
"  tender  "  for  the  com[)letion  of  the  respective  works. 
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In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
deHTery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  rock  or  other  exca- 
vated or  dredged  material,  or  in  proceedicg  with  any  part  of  the  operations  connected  with 
the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  interpretation 
put  upon  them  by  the  officer  entrusted  with  that  duty ;  he  must  further  use  every  precau- 
tion to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  naviga- 
tiouy  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any 
vessel  when  passing  through  the  canal  may  sustain  from  any  of  his  acts,  whether  sucli 
result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  nt  the 
time  and  in  the  order  required  by  the  Department  of  Railways  and  Canals  and  must  be 
executed  agreebly  to  the  plan  contemplated  in  this  specification,  although  all  that  may  bu 
required  to  complete  the  design  may  not  have  been  paHicularly  described. 

Djbtailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 

arrangements  and   general  mode  of  construction,  but  detailed 

drawings,  ari'anged,  modified  and  adapted  to  the  circumstances  and  the  locality  and  for  all 

such  parts  of  the  structures  as  may  be  considered  necessary  for  the  full  understanding  of 

the  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessary  by  any  cause  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a  rate  or  price  fixed  by  an  authorized  officer  for  the  additional 
or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  eost 

and  expense,  all  the  service  ground  that  may  be 
Tequired  for  the  placing  or  preparing  of  materials  or  for  the  erection  of  sheds,  store-houses 
or  any  other  buildings,  or  for  temporaiy  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  mateiials  other  than 
those  before  enumerated,  furnish  all  plant,  tools,  vessels,  machinery,  equipment^  labor  and 
everything  necessary  for  the  satisfactory  execution  and  completion  of  the  difierent  works 
contemplated  in  the  foregoing  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prices  tend- 
^ered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase,  delivery, 
irorkmanship  and  every  contingency  connected  with  the  due  prosecution  of  the  work  as 
iierein  described  and  the  instructions  of  the  officer  in  charge. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms  and — in  the  case  of  firms— except  there  are  attached  the  actual  signatures,  the 
uature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  of 
money  to  the  amount  oifive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
Ahese  conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contmot. 
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The  works  are  to  be  commenced  immediately  after  the  person  whose  '*  Tender  **  has 
been  accepted  shall  have  entered  into  contract,  and  most  be  proceeded  with  in  si&ch  a 
manner  as  to  fully  satisfy  the  Department  of  Railways  and  Canals  that  the  whole  oi  the 
works  described  in  the  for^i^ing  specification  and  embraced  in  the  contract  can  be  fullj 
completed  on  or  before  the  20th  day  of  April,  1881. 

JOHN  PAGE, 
Chief  Engineer  g^  Gmmal^ 
Ottaha,  3rd  November,  1879. 
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APPENDIX  No.  24. 


WELLAND  CANAL 


SPEGIFIGATION   of   the    Work    to    he    daiie    cm    SEGllON   M>. 
THIRTY  FIVE  of  the  Enlargement. 


This  section  is  wholly  within  the  Corporation  of  the  Village  of  Port  Colborne^ 
extending  from  the  centre  of  Killaly  Street  to  the  south  side  of  Charlotte  Street,  a 
distance  of  about  2,350  feet. 

^e  works  to  be  done  upon  it  include  the  widening  and  deepening  of  the  present 
canal  for  a  distance  of  fully  one -third  of  a  mile  ;  constructing  a  new  entrance  lock  to  and 
from  the  harbor,  the  wings  of  which  at  both  ends  are  to  be  extended  so  as  to  form  bridge 
piers  and  abutments  ;  cutting  a  raceway,  and  building  a  weir  arranged  to  supply  part  of 
t^e  volume  of  water  required  for  the  enlarged  canal ;  constructing  road  bridges  ;  grading 
towing  path  and  roads,  and  doing  Such  work  as  herein  described,  or  that  may  be  required. 

The  ohannel  throughout  to  be  made  of  a  mean  width  of  1 24  feet  below  the  assumed 
low-water  line  of  Lake  Erie,  and  the  bottom  of  the  enlargement,  as  well  as  that  of  the  old 
channel,  sunk  to  an  uniform  depth  of  four  feet  below  the  top  of  the  mitre  sills  of  the 
present  lock. 

For  the  whole  length  of  the  section  the  bottom  will  be  in  rock  cutting,  which  varies 
from  4  to  18  feet  in  depth.  The  side  slopes  in  rock  excavation  are  to  be  one-quarter' 
horizontal  to  one  vertical,  and  in  clay  excavation  the  side  slopes  are  to  be  two  horizontal 
to  one  vertical ;  except  that  for  side  walls  or  at  other  places  specially  mentioned,  when 
the  slopes  are  to  be  made  as  steep  as  can  be  done  with  safety. 

For  the  greater  part  of  the  section  the  widening  will  be  done  chiefly  on  the  east  side, 
and  the  new  lock  will  be  placed  to  the  east  of  the  existing  one — the  supply  race  and  weir 
will  be  on  the  west  side  of  the  canal. 

The  side  lines  of  the  enlarged  channel,  and  the  position  of  the  respective  structures 
will,  for  the  most  part,  correspond  wiih  the  lines  shown  in  red  on  the  general  plan 
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-exhibited.  The  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of 
changing  the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widMung 
the  diannel  wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width,  eqnally  or 
-otherwise,  on  both  sides,  as  may  be  subsequently  determined ;  also  of  altering  the  posi- 
tion of  any  or  all  of  the  structures  either  to  the  right  or  to  the  left,  or  o^  placing  any  or 
uU  of  them  either  to  the  south  or  to  the  north  of  that  indicated  on  the  (.Ian,  or  in  sock 
•other  position  as  may  be  considered  most  advantageous  for  the  purposes  coixtemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  eitho- 
before  the  operations  are  commenced,  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  material  excavated  from  the  widening  and  deeping  of  that  part  of  the  channel 
between  the  north  end  of  the  section  and  the  line  of  the  Buffalo  and  Lake  Huron  Rail- 
way can  be  deposited  on  the  east  side  of  the  canal  at  a  distance  of  from  120  to  400  feet 
from  the  centre  line  of  the  channel ;  provided  that  a  considerable  part  of  it  is  hauled  to 
the  rear  side  of  the  bank  and  placed  as  herein  subsequently  described.  Partiei 
"tendeiing"  should,  however,  bear  in  mind  that  the  spoil  ground  above  mentioned  is  on 
tl#  o])po8ite  side  of  the  canal  from  that  whei-e  the  principal  part  of  the  excavation  has  to 
be  done. 

The  material  excavated  from  the  lock  pit  and  the  entrances  to  it  can  bo  deposited 
to  the  east  of  the  Welland  Railway,  within  distances  varying  from  1,200  to  1,500  feet, 
by  raising  the  spoil  banks  to  a  height  of  from  10  to  12  feet,  and  forming  the  rear  part  of 
them  first 

The  material  excavated  from  the  raceway  and  regulating  weir  can  be  deposited  oa 
the  north  side  of  the  Buffalo  and  Lake  Huron  Railway  at  from  400  to  1,000  feet  from 
the  place  where  it  is  removed. 

It  being  clearly  and  distinctly  understood  that  contractors  will  not  be  allowed  tht 
use  ot  the  present  lock  to  pass  scows  carrying  clay,  mud,  rock  or  spoil  of  any  kind  from 
the  section,  lock-pit  or  raceway,  tenders  for  the  **  Excavation  "  will  therefore  be  received 
in  two  different  forms,  as  follows  : — 

1st.  On  the  understanding  that  spoil  ground  for  all  the  material  excavated  on  th* 
section  and  works  connected  with  it  will  be  found  at  the  places  and  within  the  distaneei 
previously  stated,  t.6.,  for  the  widening  and  deepening  of  the  prism  of  the  canal,  founda- 
tions of  side- walls  and  for  the  raceway,  the  material  can  *be  placed  between  the  lina  d 
the  Buffalo  and  Lake  Huron  Railway  and  th^  north  end  of  the  section ;  and  for  that 
taken  from  the  lock-pit  and  entrances  the  deposit  ground  will  also  be  on  canal  properij, 
but  on  the  east  side  of  the  Welland  Railway. 

2nd.  On  the  understanding  that  spoil  ground  for  the  material  excavated  from  tht 
lock-pit  and  entrances  will  be  on  canal  property  situated  on  the  east  side  of  the  Welbnd 
Railway,  and  that  the  material  excavated  from  the  raceway  ^dll  be  placed  on  canal  pro- 
perty lying  north  of  the  Buffalo  and  Lake  Huron  EUilway  ;  but  for  all  such  material  ai 
excavated  from  the  prism  of  the  canal  for  foundations  of  side-walls,  bridge  abutmentii 
etc.,  as  may  not  be  required  for  making  up  banks,  roads  or  otherwise  by  the  DejiartmeDi 
of  Public  Works,  the  contractor  shall,  at  his  own  cost  and  expense^  find  spoil  ground. 

Contractors  arc  requested  to  bear  in  mind  that  whichever  of  these  offers  is  accepted 
'it  embraces  the  full  and  distinct  understanding  that,  where  the  roal  on  the  east  sidle  of 
the  canal  is  likely  to  be  cut  away,  either  in  part  or  as  a  whol<^,  the  contractor  must  first 
provide  a  satisfactory  way  for  the  public  travel  to  pass  freely  and  safely,  by  levellioic  up 
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«or  eutiing  down  the  tops  of  spoil  banks,  or  whatever  is  necessary  to  effect  the  olject,  all 
of  which  roust  be  embraced  in  the  price  tendered  for  excavation. 

Towing  Paths — to  be  formed  on  both  sides  of  the  canal,  the  front  edges  of 
which  will  be  about  66^  feet  from  the  centre  line  of  the  channel ; 
they  are  to  be  made  15  feet  wide  on  top,  and  have  an  inclination  outwards  of  about  12 
inches,  to  a  ditch  formed  at  all  places  where  the  natural  bank  in  i-ear  of  it  is  of  greater 
height  or  opposite  where  an  embankment  is  to  be  made.  The  ditch  to  be  two  feet  wide 
at  bottom  and  have  such  an  inclination  as  will  carry  the  suiface  water  freely  to  off-take 
drains  formed  at  such  places  as  circumstances  may  require. 

In  connection  with  them',  where  necessary,  wells  are  to  bo  sunk,  from  which 
off-take  drains  or  culverts  are  to  be  made  with  such  a  declivity  as  will  discharge  the 
water  freely  into  the  back  ditch, or  where  this  ib  found  impracticable,  into  the  canal,  two 
feet  or  more  below  the  assumed  level  of  Lake  Erie.  These  wells  are  to  be  from  two 
to  three  feet  square  and  the  culverts  from  them  from  15  to  24  inches  square;  they 
are  to  be  built  of  rubble  masonry  laid  in  cement  mortar  ;  the  bottom  of  both  wells  and 
culverts  are  to  be  of  flat  stones  of  a  size  to  reach  across  the  respective  openings  and 
pass  at  least  six  inches  under  the  walls  on  both  sides ;  the  covering  of  the  culverts  must 
be  of  flat  stones  of  a  length  which  will  bear  at  least  six  inches  on  the  side  walls.  The 
wells  and  channels  from  them  may,  however,  be  formed  of  timber  and  plank,  and  a 
bridge  be  made  over  the  outlet,  if  so  directed.  In  either  case,  the  excavation  and  work 
connected  with  the  water-courses  must  be  done  by  the  contractor  at  the  rates  stated  in 
the  tender. 

When  either  the  east  or  west  banks  are  cut  into,  at  any  place  where  they  pass 
through  or  are  immediately  alongside  of  low  ground,  a  new  bank  must  be  formed,  or 
an  additional  width  given  to  the  present  one,  as  circumstances  may  require.  In  all  sudh 
-eaaes  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots  and  logs ; 
all  sods,  tuif,  muck  and  loose  earth  must  also  be  removed  for  such  a  depth  as  may  be 
necessary  to  secure  a  water-tight  connection  between  the  en<l8  and  sides  of  the  old 
and  new  parts  of  the  bank,  as  well  as  between  the  new  banks  and  seats  prepared  for 
them. 

Back  Ditches, — to  carry  off  all  the  surface  water  it  may  bo  necessary  to  provide 
for,  are  to  be  formed  on  both  sides  of  the  canal  at  the  places  and 
of  the  dimensions  required;  otherwise,  that  the  present  ditches  are  to  be  thoroughly 
cleared  out  and  care  taken  that  the  drainage  is  not  in  any  way  interrupted.  For  any 
drainage  that  may  arise  from  this  cause,  whether  the  result  of  inattention  or  otherwise  ok 
the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to  tlie  owners  of  the 
Adjoining  property. 

The  material  in  the  present  spoil  banks,  as  well  as  that  at  other  places  above  the 
water  surface,  which  has  to  be  removed  at  the  north  end  of  the  section,  must  be  hauled 
and  deposited  at  such  a  distance  back  fram  the  water  line  as  will  admit  of  placing  all  the 
rock  excavated  from  the  prism  at  that  place  on  the  west  bank  in  the  manner  hereia 
described. 

It  will  be  observeil  ft  om  the  jiosition  of  the  work,  that  the  clay  portion  of  it  under  the 
water  surface  conjiected  with  the  widening  and  deepening  of  the  channel  can  be  done  by 
maehinery  during  summer  months,  provided  proper  precautions  are  taken  to  guard 
against  inteifering  with  the  navigation  ;  contractors  will  therefore  be  expected  and 
reqnired  to  provide  the  necessary  equipment  for  that  purpose,  and  be  fully  prepared  to 
excavate,  haAl,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to 
be  exjieditiously  removed  and  deposited  at  the  places  and  in  the  manner  i*equired,  unless 
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they  are  able  to  show  to  the  satisfaction  of  the  Department  of  Public  Works  that  thejr 
are  in  a  position  to  execute  the  work  in  some  other  way  in  a  more  expeditious  manner, 
within  the  time  agreed  u]K>n  for  its  completion. 

When  proceeding  with  the  works  connected  with  the  widenii^  and  deepening  of 
the  channel  under  the  water  line,  great  care  must  be  taken  not  to  cut  into  the  inside 
tUopes  or  to  do  anything  at  all  likely  to  have  a  tendency  to  impair  the  stability  of  the 
banks. 

SiDRS  AND  Bottom. — ^The  canal,  as  before  stated,  is  to  have  a  mean  width  o£  124 
feet,  or  a  sectional  area  of  1,860  square  feet,  through  both 
rock  and  clay  excavation  below  the  assumed  low-water  line  of  Lake  Erie.  The  side  alopes 
roust  in  all  cases  be  trimmed  off  fairly  and  smoothly  to  the  respective  incluuttions 
required,  which  in  rock  will  be  one-quarter  horizontal  to  one  vertical,  except  in  the 
viciAity  of  structures,  when  the  slopes  are  to  vary  so  as  to  correspond  at  one  end  wiik  the 
face  line  of  the  rock  and  at  the  other  end  with  the  walL  In  clay  excavation  the  slopes 
are  to  be  two  horizontal  to  one  vertical ;  but  when  preparing  the  seats  for  side  walls  or 
at  other  places  mentioned,  slopes  varying  between  one-half  and  one  horizontal  to  one^ 
vertical  will  be  allowed. 

The  contractor  must  invariably  be  guided  by  the  lines  marked  out  by  the  officer 
in  charge,  and  see  that  all  angular  and  prominent  points  of  rock  are  broken  off,  so  that 
no  part,  in  any  direction,  shall  project  inside  of  these  lines.  It  should  also  be  borne  in 
mind  that  in  case  of  there  being  any  protruding  or  projectional  points  of  rock  on  the 
inner  face  of  either  side,  within  the  limit«  of  the  section,  they  must  be  broken  <^  and 
removed  in  like  manner  as  provided  for  those  on  the  side  where  the  principal  part  of  the 
widening  and  deepening  is  to  be  done. 

For  the  entire  length  of  the  section  and  width  of  the  channel  the  bottom  must  be- 
sunk  to  an  uniform  depth  of  tour  feet  below  the  mitre  sills  of  the  present  lock  at  Port 
Oolbome,  or  to  a  greater  depth  if  rendered  necessary  by  the  inclination  or  thickness  of  the 
lower  stratum  of  rock  that  has  to  be  removed. 

Spoil  Banks. — From  the  place  to  be  occupied  by  spoil  banks,  all  logs  and  brusb» 
wood  must  be  removed  or  burned,  care  being  taken,  however,  to 
guard  fully  against  damaging  or  inteiiering  with  the  adjoining  property. 

In  the  vicinity  of  the  works,  they  are  in  no  case  to  be  formed  on  ground  where  the 
surface  inclines  toward  the  canal  unless  level  benches  are  first  cut  to  form  a  foundation 
for  them.  If  formed  adjoining  the  canal,  on  the  nature  of  the  seat  for  them  must,  in  a 
great  measure,  depend  their  actual  position  and  height.  It  is,  however,  intended  that 
if  placed  on  the  west  of  the  channel  their  eastern  side  shall  be  from  100  to  130  feet  west 
of  the  centre  line  ;  but  where  rock  is  near  the  surface,  or  the  material  over  it  is  of  a  hard 
nature,  the  spoil  bank  may  be  from  90  to  100  feet  back  from  the  centre  line.  To  enable 
this  to  be  done,  the  contractor  will  be  called  upon,  if  necessary,  to  form  a  level  bench 
from  12  to  15  feet  in  width  along  the  front  .side,  down  to  solid  ground ;  on  this  the  largest 
and  best  shaped  stones  taken  from  the  excavation  are  to  be  piled  or  placed  in  a  regular 
manner  as  the  works  proceed,  in  order  to  keep  the  other  material  in  position,  and  from 
the  north  end  of  the  section  to  near  the  line  of  the  Buffalo  and  Lake  Huron  Kail  way,  a 
similar  rough  wall  will  have  to  be  made  on  the  west  side  of  the  spoil  ground. 

The  expense  of  forming  the  trench  above  mentioned,  together  with  that  of  placing 
the  outer  stones  so  as  to  form  a  sort  of  rough  wall,  must  be  included  in  the  price  tendered 
for  rock  excavation. 
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The  spoil  banks  must,  as  neai*ly  as  circa  instances  will  admit,  be  made  of  an  uniform 
lieight,  those  formed  of  clay  must  generally  have  a  declivity  toward  the  back  ditch  of 
about  one  in  twenty,  and  for  the  most  part  be  oi  a  regular  width. 

Side  Walls. — Where  the  surface  of  the  rock  is  6  feet  or  more  over  the  l)ottom  of 
the  canal,  the  face  of  the  banks  above  it  are  to  be  protected  by  means 
■of  a  dry  wall  built  of  large-sized,  well-shaped  stones  of  the  Itest  kind  that  can  be  found  in 
the  excavation. 

They  are  to  be  2  feet  wide  on  the  top,  increasing  downward  on  the  face  side  at  the 
rate  of  about  3  inches  to  the  foot,  and  on  the  rear  side  increase  at  a  like  rate  for  the  first 
5  feet  from  the  top,  thence  downward  the  back  is  to  be  plumb. 

The  stones  must  be  properly  bonded  over  and  with  each  other  in  the  heart  of  the 
wall  as  well  as  on  both  the  front  and  rear  sides,  and  in  every  coarse  there  must  be 
headers  of  at  least  3  feet  depth  of  bed  placed  not  moi-e  than  7  feet  apart.  The  face  of  the 
stones  must  be  hammered,  scabbled  or  picked  to  the  batter  of  the  wall,  unless  they  are  in 
regular  courses,  when  offsets  corresponding  to  the  batter  can  be  made. 

The  coping  stones  to  be  of  the  full  width  of  the  top  of  the  wall  (2  feet),  in  pieces  at 
least  9  inches  thick  and  not  less  than  3  feet  long. 

In  rear  of  the  walls,  if  so  directed,  a  space  of  about  15  inches  in  width  and  fur 
such  a  depth  as  may  be  ordered  is  to  be  made  up  with  small  stones,  quarry  waste  or 
gravel,  well  rammed. 

To  form  a  seat  for  these  walls  the  surface  of  the  rock  must  be  cleaned  off  or  stripped 
for  the  full  width  required  and  the  material  removed  to  the  spoil  bank,  for  which  the 
<x>u tract  rate  for  excavation  on  the  section,  corresponding  to  the  position  of  the  work 
^one,  will  be  allowed. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal,  excavation  for  bridge,  lock  and  entrances 
to  it  and  that  connected  with  the  raceway,  etc.,  will  be  measured,  computed  and  paid 
for  in  the  "solid."  For  this  purpose,  before  the  works  are  commenced,  levels  will  be 
taken  of  all  those  portions  of  the  ground  to  be  removed  over  the  water  surface,  and 
accurate  soundings  made — with  reference  to  fixed  and  permanent  bench  marks — at  short 
distances  apart,  along  the  whole  length  and  breadth  of  the  section.  A  duplicate  copy 
the  cross  sections  made  from  these  levels  and  sounding  is  to  remain  on  record  in  the  office 
•of  the  Department  of  Public  Works,  and  another  in  the  office  of  the  Resident  Engineer, 
knd  from  them,  tos^ether  with  levels  and  soundings  taken  after  the  whole  shall  have  been 
completed,  will  be  computed  the  quantities  of  excavation  and  work  done,  for  which  pay- 
ment will  be  made. 

The  seats  of  the  embankments  in  rear  of  the  lock  walls,  bridge  abutments  and  raceway 
must  be  cleared  of  all  loose  stones,  gravel,  sand,  muck  or  other  objectionable  material,  and 
be  prepared  in  the  manner  required,  ac  the  time  the  works  are  in  progress,  by  the  officer 
in  charge,  whose  approval  must  be  had  and  obtained  before  an  enibankment  is  com- 
menced. The  materia]  must  then  be  hauled  oa  to  the  respective  banks  in  carts  or 
waggons  and  laid  on  in  layers  not  exceeding  nine  inches  in  depth  at  a  time  ;  and  if  the 
work  be  done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  the  bank  to  assist 
in  consolidating  them. 

PuDDLB  Beds — when  n  3cessary  to  be  made  in  any  of  the  banks  must  be  carnei  up 
^  at  th«  s  ime  time  as  the  banks  are  formed.     They  must  be  made  of 
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the  best  description  of  material  for  that  pnrpoBe  that  can  be  obtained"  on  the  aedun^  or 
in  its  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must 
be  watered,  properly  cut  tranrersely  and  longitudinally,  well  trodden  and  pounded,  and 
everything  done  that  may  be  requit*ed  to  form  them  into  puddle  walls  impervious  to 
water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  ntai^ij, 
*'  earth  ^  and  ''  rock,"  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
banks  in  widening  and  deepening  tbe  channel,  in  lock  pit,  raceway  and  other  cuttings, 
except  absolutely  connected  "  quarry  rock  "  and  detached  stone  or  boulders  containing 
one-half  of  a  cubic  yard  and  upward. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  thr 
m'iterial,  finishing  up  the  new  cut  and  banks,  forming  and  grading  towing  paths,  catting 
ditches,  tiimming  the  sides  of  both  the  now  and  oid  parts  of  the  cut  and  work  to  the 
required  angle,  bottominaj  the  whole  of  the  section,  the  lock  pit,  raceway  and  woiin 
herein  described  and  completing  everything  connected  with  the  excavation  in  a  satiHTac- 
tory  and  workmanlike  manner,  agreeably  to  the  foregoing  specification  and  the  directions 
of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  particular  class,  within  certain  limits,  progress  payments  will  be  made  only 
according  to  the  comparative  value  of  the  work  done  with  reference  to  the  prices  tendered^ 
which  pro  rata  rates  shall  be  assigned  and  apportioned  in  manner  following,  viz  : — For- 
rock  excavation  down  to  the  level  of  twelve  feet  above  the  mitre  sills  of  the  pre5)eBt  lock 
at  Port  Colbome,  two-thirds  of  contract  price.  For  rock  excavation  from  a  line  twelre- 
feet  above  the  lock  sills  down  to  present  bottom,  five-sixths  of  contract  price.  For  tiie 
removal  of  rock  below  l>ottom  line  of  present  canal  to  the  full  uniform  depth  required,. 
eontract  price  and  proportion  of  balance,  so  that  when  the  work  shall  have  been  oom- 
pleted  the  aggregate  amount  shall  be  the  same  as  if  the  whole  were  calculated  at  Uie 
prices  btated  in  the  contract. 

During  the  progress  of  the  works,  the  different  parts  of  the  '^ earth  '^  eccavatum  wilf 
also  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
reference  to  the  contract  price. 

Entbanck  Lock. 

This  structure  is  to  he  placed  on  the  east  side  of  the  present  lock  and  be  so  situated 
that  the  longitudinal  centre  lines  through  the  respective  locks  will  be  74  feet  apart 
opposite  the  gate«  at  the  sjuth  end,  and  72  feet  apart  opposite  the  north  gates  of  the  old 
lock,  otherwise  the  west  wall  of  the  new  lock  is  to  be  placed  as  dose  to  the  east  wall  at 
the  old  one  as  the  l)ank  in  rear  of  it  can  with  safety  be  removed. 

It  is  to  be  made  45  feet  in  width  at  bottom  and  270  feet  in  length  between  tbe 
respective  gates,  there  being  four  sets, — two  of  which  head  towards  the  south  and  two 
towards  the  north.  The  quoins  of  the  two  sets  at  each  end  of  the  lock  which  head  in 
different. directions  ai*e  to  be  15  feet  apart,  and  the  bottom  throughout  must  beso  arraagod 
that  the  top  of  the  mitre  sill  shall  be  3  feet  lower  than  those  in  the  present  look,  and  4ko 
lop  of  the  first  course  of  floor  plank  be  4^  feet  below  the  same  point. 

A  retaining  wall  about  100  feet  in  length  must  be  built  in  continuation,  northward, 
•f  thp  east  wall  of  the  present  lock,  which  at  its  north  end  will  be  connected  with  tfa^ 
west  wing  wall  of  the  new  lock,  when  both  will  make  one  line  of  wall  and  bs  eitended 
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morihvArd  180  feet  in   detached  pieces  to  form  the  centre  and  rest  piers  for  a  bridge  to 
MiTj  the  track  of  the  Bufiklo  and  Lake  Hm-on  Kailway. 

Arrangements  must  also  be  made  to  extend  the  southern  wing  wall  siifficientlj  U> 
form  bearings  for  a  swing  bridge  for  general  traffic. 

All  the  walls  above  referred  to  with  the  exception  of  those  directly  connected  wi\h 
the  present  navigation  are  to  be  commenced  at  a  depth  of  four  and  one  twelfth  (4^)  feet 
below  the  top  of  the  mitre  sills  of  the  pi-esent  lock,  oihorwise  the  bottom  and  mitre  sills 
of  the  new  \ock  as  well  as  the  retaining  wall  and  wing  walls  are  respectively  to  be  fullj 
ikreefest  lo^er  than  those  of  the  look  now  in  use. 

The  face  work  of  the  new  structure  and  of  all  the  walls  above  mentioned  are  to- 
be  of  the  best  description  of  properly-dressed  gray  limestone,  backed  up  with  large- si  zed, 
flat-bedded  stones  of  an  approved  kind,  laid  throughout  in  hydraulic  cement  mortar  and 
plaoed  on  a  foundation  pre{)ared  and  arranged  as  hei*ein  described. 

When  the  works  above  mentioned  have  been  completed  as  described  further  on  in 
this  specification,  the  excavation  of  the  bottom  part  of  the  lock  can  then  be  proceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  tlie  side  and 
wing  walls  and  correspond  with  the  lines  marked  out  and  the  levels  given  by  the  offioer 
in  charge ;  great  care  must,  however,  be  taken  not  to  disturb  the  narrow  bank  between 
the  east  wall,  of  the  old  look  and  the  pit.  On  this,  the  west  side,  a  slope  of  one-half 
horiflontal  to  one  vertical  will  be  allowed  from  the  surface  of  the  rock  upward,  and  on 
the  east  aide  and  ends  an  allowance  of  one  horizontal  to  one  vortical  will  in  each  oase  bo^ 
made  for  a  slope  from  the  sunace  of  the  rock  upward. 

Any  clay  or  other  material  suitable  for  making  up  banks  that  may  be  found  in  the 
lock  pit  must  be  taken  to  some  convenient  place,  piled  there  and  reserved  for  that  purpose, 
and  the  balance  hauled  to  the  spoil  ground  on  the  east  side  of  the  Welland  Railway. 

The  pit  and  foundations  for  the  structures  to  be  made  of  the  requisite  dimensions 
to  admit  the  side  walls,  recesses,  wings,  etc.,  and  to  corro6i)ond  with  the  lines  marked  oat 
by  the  person  in  charge.  For  the  lower  or  rock  portions  of  the  pit  the  sides  are  to  be 
made  perpendicular  and  such  a  space  left  for  oonorete  in  rear  of  the  walls  as  the  nature 
•f  the  rock  and  circumstances  may  require. 

The  bottom  is  to  be  sunk  to  the  depth  of  5|  feet  below  the  top  cf  the  mitre  aclLei 
ef  the  present  lock,  or  to  a  greater  depth  if  necessary ;  it  must  be  made  sufficiently  level 
throughout  to  form  a  fair  baring  for  the  foundation  timbers,  and  space  allowed  for  a  bed 
of  mortar  or  concrete  to  be  laid  under  them. 

If  solid  and  suitable  rock  in  thick  layers  is  found  at  the  proper  level  at  the  (ilace 
where  the  lock  is  to  be  built,  the  chamber,  wing  and  extension  walls  will  be  commenced 
upon  it ;  but  if  the  rock  is  unsound,  or  the  fissures  in  it  numerous,  or  the  strata  be  thin, 
inclined  or  irregular,  a  floor  of  pine  timber  covered  with  3-inch  pine  plank  will  be  laid 
at  a  height  to  form  a  bearing  surface  for  the  walls. 

In  the  latter  case  the  foundation  timbers  are  to  be  of  pine  12  inches  square,  of  the 
full  length  to  reach  across  the  chamber  and  space  to  be  occupied  by  the  walls  on  both 
sides,  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of  wfaidi 
must^  however,  extend  from  the  rear  line  of  one  wall  and  across  the  chamber  to  two  feet 
under  vhe  front  edge  of  the  wall  on  the  opposite  side.  If,  however,  the  circumstances 
will  warrant  it,  the  foundation  timbers  wUl  only  be  of  a  lengtl^(50  feet)  to  reach  across 
the  chamber  and  extend  2^  feet  under  the  walls  on  each  side. 
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They  are  to  be  laid  9  inches  apart  through  the  chamber,  6  inches  apart  adjoining  the 
different  mitre  sill  platforms  and  at  both  ends  of  the  lock  ;  in  every  case  thf  y  most  eztoid 
at  least  2^  feet  under  the  side  walls ;  they  are  all  to  be  scribed  to  the  rock  and  placed  on 
a  lid  of  mortar  or  concrete  as  circumstances  may  require. 

All  the  spaces  between  them,  immediately  after  they  are  satisfactorily  laid,  must  be 
lilled  with  concrete,  well  rammed,  and  their  tops  must  be  dubbed  to  an  uniform  surface  to 
.afford  a  fair  bearing  f  >r  the  plank. 

Mitre  Sill  Platform. — For  each  of  th^  four  sets  of  gates,  platforms  14  feet  in 
width  are  to  be  formed  of  pine  timber  12  inches  square 
:and.at  least  62^  feet  in  length,  so  as  to  extend  fully  five  feet  under  the  side  walls,  all  of 
which  must  be  counterhewn  and  well  jointed  with  a  plane  in  a  manner  to  make  water- 
tight joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  five  wrought 
iron  tie  rods  (1^  inches  diameter)  screwed  at  both  ends,  passing  horizontally  throogli 
the  platform  ;  each  of  the  three  middle  tie  rods  must  have  double  nuts  and  washers  at 
both  ends  in  order  to  form  a  connection  with  shackle-bolts  that  pass  down  into  the  rock, 
and  be  secured  at  the  lower  end  with  fox-wedges,  or  in  such  other  manner  as  may  be  directed. 

All  the  joints  between  the  timbers  of  the  platforms  mast  be  well  caulked  with  ftt 
least  two  threads  of  oakum,  and  every  precaution  adopted  to  render  the  whole  water- 
tight. They  are  throughout  to  be  laid  in  full  beds  of  mortar  and  secured  to  the  rock 
underneath  by  means  of  fox  and  key-bolts  ;  at  the  edge  on  both  sides,  each  of  them  will 
be  connected  with  a  stop-water  timber  let  into  the  rock. 

Stop- Water. — If  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  upper 
and  lower  sides  of  the  paitre  sill  platforms,  checks  are  to  be  cut  in  the 
rock  4  inches  or  more  in  depth  and  12  inches  wide,  extending  across  the  whole  width  of 
the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide  and  of  suffici^t 
height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform.  Before  a  stop-water 
is  placed  in  its  berth,  a  piece  of  duck  or  canvas  well  saturated  with  white  lead  must  be 
laid  for  the  full  length  and  width  of  the  check ;  the  upper  timber  must  also  be  embedded 
in  white  lead  and  the  whole  secured  to  the  rock  with  fox  and  key-bolts  IJ  inches 
diameter,  placed  not  more  than  10  feet  apart. 

Stop- waters  similar  to  those  above  described  are  to  be  placed  at  the  different  recess 
<luoins. 

Flooring. — In  the  recesses  and  where  required,  two  courses  of  pine  plank  are  to^ 
laid,  the  first  three  inches  in  thickness  and  the  second  two  inches  thick. 
They  are  all  to  be  jointed  with  a  plane  and  when  l)eing  laid  must  be  driven  up  to  watw- 
tight  joints  ;  every  three  feet  in  widih  in  both  courses  must  break  joints  at  least  4  feet, 
and  the  upper  course  in  all  cases  break  joints  both  lengthwise  and  transversely  with  the 
one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails  9  inches  long  and  H 
inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  croesiDg 
of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  l&idt 
the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  etch 
crossing  of  a  timber  on  alternate  sides  of  the  plank. 

In  case  it  becomes  iq^cessary  to  lay  a  timber  foundation  thi*ough  the  chiimber,  either 
as  a  whole  or  in  part,  only  one  course  of  flooring  plank  will  be  used. 
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Mitre  Silus — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  framed,  mortised,  tenonned 
-and  secured  in  the  manner  shewn  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  lie  '1 9  feet  long,  let  2  feet  into  the  wall  at  eadh  end  ;  they^  as 
-well  as  the  bracks,  must  be  of  a  size  to  stand  19  x  IG  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches,  checked  three  inches  into  the  platform  timbers,  and  are  to 
'be  tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
^ill.  A  check  three  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills  to  receive 
the  ends  of  the  firat  course  of  planking.  Before  they  are  put  together  all  the  mortises, 
tenons  and  joints  must  be  well  coated  with  white  lead  ;  and  when  about  to  be  placed  in 
their  berths  a  strip  of  canvas  well  saturated  with  boiling  tar  is  to  be  placed  in  the  check 
formed  in  the  platform  into  which  the  miti*e  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3^  inches 
•wide  and  live-eighths  (|)  of  an  inch  thick,  let  in  flush, .  fastened  with  bolts  and  arranged 
Ha  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  fult 
.strength  of  the  iron  ;  the  bolts  are  to  be  one  inch  and  a  half  (1  J)  diameter,  have  upsel 
beads,  one  half  of  them  to  be  2  feet  4  inches  long  and  well  ragged  at  the  point,  the  other 
half  to  be  3  feet  or  more  in  lengih,  fox-wedged,  and  let  into  the  rock  under  the  platform. 

Concrete, — when  used  in  the  foandations  or  elsewhere,  must  consist  of  an  approved 
class  of  stone  broken  to  cubes  of  1 J  inches,  thoroughly  mixed  with  fresh 
ground  hydraulic  cement  and  clean,  sharp  sand  in  such  proportions  as  the  materials  and 
'works  may  render  necessary.  The  cement  and  sand  must  be  reduced  to  a  thin  paste 
before  the  stones  are  put  into  it,  and  when  the  whole  shall  have  been  thoroughly  incor- 
porated it  is  to  be  taken  to  the  place  where  it  is  to  be  used  and  spread  in  layers  of  from 
6  to  10  inches  in  depth  and  be  well  beaten  down  with  suitable  rammers. 

Masonry. — ^The  side  walls  of  the  new  lock  and  extension  of  the  wings,  except  at  the 
guanl  gate  subsequently  described,   will  be  commenced  as  near  to  the 
level  of  4-j^  feet  below  the  top  of  the  mitre  sills  of  the  present  lock  as  circumstances  will 
admits  and  be  carried  up  to  about  the  same  level  as  the  latter  or  to  a  height  of  24§  feet 

The  chamber  walls  are  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear  6  feet 
long' in  line  of  wall  and  3  feet  projection,  placed  not  more  than  12  feet  apart ;  the  recesses 
4kre  to  be  2  feet  8  inches  deep  at  top ;  walls  10  feet  wide  at  bottom. 

In  the  recesses  for  the  southern  set  of  gates  an  inner  recess  six  inches  deep  will  be 
made,  extending  downward  10  feet  below  the  top  of  the  coping  for  skeleton  gates  to  be 
used  for  keeping  the  principal  gates  closed  during  rough  weather  at  low  stages  of  Lake  Erie. 

•MP  The  face  of  the  chamber  walls,  wing  walls  and  their  extensions  are  throughout  to 
liave  a  batter  of  one  in  twenty-four  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on 
both  front  and  rear,  except  for  a  distance  of  about  28  feet  in  the  centre  where  a  frost 
batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet  of 
the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

As  pi*eviously  stated,  the  lock  and  walls  connected  with  it  must  be  built  of  the  best 
iclass  of  approved,  sound,  durable  gray  limestaney  free  from  seams,  drys,  shakes,  sand-holes 
and  all  other  defects,  and  generally  of  the  dimenaionB  herein  stated. 
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The  face  stonee  mnst  be  of  uniform  texture  and  color,  laid  in  regnlat  courses  on  their 
natural  beds ;  the  ashlar  work  may  vary  from  12  to  30  inches  in  hoight—the  thickest 
courses  inyariably  to  be  placed  at  the  bottom  and  diminish  upward  in  rt^ular  sucoessioii 
to  the  course  under  the  coping  ;  but  when  a  ourse  of  cut  stone  exceeds  18  inches  in 
height,  the  face  of  the  chamber  may  be  made  up  of  two  couises  of  stones  of  equal  height. 

From  the  northern  end  of  the  division  wall,  between  the  locks,  to  six  feet  south  of  the 
recess  quoins  of  the  northern  set  of  gates  which  head  towat*d  the  south,  and  from  a  point 
20  feet  south  of  the  road  bridge  to  6  teet  north  of  the  quoins  of  the  recesses  for  the 
southern  set  of  gates  which  head  toward  the  north,  the  face  work  is  to  be  ot  cut  stone 
dressed  and  laid  bo  that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  oi  an  incJt 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three^ighths  of  an  inch. 

Cut  Stone — to  be  neutly  dressed  and  boucharded,  made  square,  bevelled  or  otherwise 
suited  to  the  positions  they  ai-e  to  occupy  in  the  work.     Their  arrises- 
must  be  kept  good,   their  upper  and  lower  beds  made  pai-allel  and  their  end  joints  in  ail 
cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  tliat  the 
backing  stones  when  laid  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  feet  depth  of  btnl  in  the  alternate  coui*8ea 
In  each  course  must  l>e  headers  of  at  least  two  feet  length  of  face  and  4  J  feet  depth  of  t»d, 
placed  not  more  than  eleven  (IT)  feet  a|>art  from  centre  to  centre.  The  headers  in  each 
course  ara  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course  imme- 
diately below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  1^ 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  thiou  ;  •  ut. 

When  the  face  stones  are  over  24  inches  in  height  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  11  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thirds  (})  the 
length  of  iu  face. 

Hollow  Quoiks — to  be  alternately  headess  and  stretchers,  the  former  at  least  41 
feet  face  and  5^  feet  depth  of  bed,  the  latter  5^  feet  fitce  and  4{- 
feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounled,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
resident  officer  afWr  the  contractor  has  given  the  height  of  the  courses  he  intends  to  ase. 

Bbobss  Quoins — ^to  be  also  4^  by  5}  feet,  and  5}  by  4}  feet,  hud  alternately  o«t- 
bond  and  in-bond,  bevelled,  as  shown  on  the  plan ;  headers  to  be 
eheoked  ao  as  to  make  return-bond  with  the  ashlar  of  the  recess. 
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Chain  Wells  and  Man-Holes. — There  are  to  be  sixteen  chain  wells  in  the  positioA 

indicate<l  on  the  plan  ;  each  well  will  be  two  feet 
square  inside ;  and  the  man-holes  from  them  to  tl.e  fiont  of  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
tngineer  may  direct 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  chaios  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwards  ;  but  a  course  once  commenced  must  be  continued  thei 
same  height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  two  feet  length  of  face  in  line  of 
wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  oi  face  and  4 
feet  depth  of  bed,  placed  not  more  than  12  ftet  from  centre  to  centre. 

In  all  oases  the  rear  part  of  both  headers  and  stretchers  must  be  at  lest  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and 
the  arrises  kept  good.  The  upper  and  lower  beds  must  be  made  pamllcl  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  oi  the  stone  when  in  place  shall 
not  exceed  three-eighths  of  an  inch. 

Backivq — ^to  be  of  an  approved  class  of  large  well-shaped  stones  not  less  than  6 

inches  in  thickness  and  4  feet  aroa  of  bed,  laid  level  in  lull  mortar  beds, 

and  properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

4o6s  not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
tqual  bearing  on  the  course  below.     No  pinning  will  be  permittei. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical 
joints  properly  grouted  np,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course.* 

Coping  Stones — of  the  chamber,  recess,  and  wing  walls  are  to  be  4  feet  wide  on 

«H)p,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear, 

and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 

T!hej  are  to  be  at  least  15  inches  in  height  of  course  and  not  less  than  4  feet  long  in  line 

«fwaU. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
^tiresBes  for  the  chain  wells,  for  the  arrangements  of  whioh,  as  well  as  for  the  quoins, 
a  detailed  plan  will  be  furnished. 
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The  hollow-quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top,  and  S 
feet  depth  of  bed.  The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper 
bed  and  face  neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  india. 
The  whole  to  be  laid  so  that  thQ  horizontal  and  vertical  joints  shall  not  exceed  one-fourtJi 
of  an  inch. 

A  dowel  4  inches  long,  of  H-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

Checks. — For  the  reception  of  stop-water  timbers,  checks  are  to  be  formed  on  the 
face  sides  of  the  north  wing  walls  and  immediately  south  of  the  line  of 
the  road  bridge,  two  on  each  side  of  the  channel- way,  directly  opposite  each  other  at  th* 
respective  places ;  they  are  to  be  2  ieet  apart,  12  inches  wide  and  18  inches  deep  at  the 
bottom,  and  carried  up  plumb  in  the  rear,  so  that  their  depth  at  the  top  will  be  barely  6 
inches. 

Bridge  Seat. — The  bridge  to  carry  the  general  travel  over  the  canal  at  this  place  i» 
intended  to  span  the  southern  entrances  to  both  the  old  and  new  locks ; 
to  accomplish  this  without  interfering  with  the  working  of  the  gates,  the  new  bridge  will 
be  placed  thirty-two  feet  to  the  south  of  the  present  crossing.  To  form  the  centre, 
bearing  or  turntable  pier  for  it,  the  west  side  of  the  new  entrance  will  be  connected  by 
means  of  cross  walls  with  the  east  side  of  the  present  one,  and  the  whole  carried  up  to  the 
same  height  as  the  adjoining  walls,  covered  with  coping  stones  15  inches  in  depth  and 
from  4  to  6  feet  in  width,  according  to  their  position,  arranged  so  as  to  form  a  circle  to 
support  the  track  for  the  rollers.  They  must  all  be  full  bedded  throughout  and  dressed 
so  as  to  lay  the  joiots  not  ezceding  one-fourth  of  an  inch,  and  the  top  must  have  a  fair 
€urface,  be  neatly  boucharded,  and,  where  required,  the  outer  to]»  arrises  must  be 
rouAded  off. 

The  pivot-stone  to  bo  not  less  than  6  feet  square  and  2  feet  depth  of  bed,  the  middle 
part  of  it  to  be  dressed  4  inches  higher  than  the  sides  ;  the  8p$u;e  between  this  stone  and 
the  outer  range  of  coping  must  be  filled  in  with  stone  the  same  thickness  as  the  lattei, 
properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

The  ascent  from  the  coping  of  the  side  walls  at  both  sides  of  both  ends  of  the  bridge 
is  to  be  made  by  means  of  a  flight  of  steps  two  feet  in  width,  not  exceeding  eight  inchos 
rise,  cut  out  of  the  solid,  leaving  12  inches  on  both  sides  to  be  taken  off  to  the  rake  of  the 
steps  ;  treads  to  be  of  an  uniform  width  of  at^least  12  inches. 

This  raised  part  of  the  masonry  at  both  ends  of  the  bridge  will  be  3|  feet  higher 
than  the  adjoining  walls,  and  will  extend  about  7  feet  on  both  sides  of  the  structure.  At 
both  places  these  walls  must  bo  curve<l,  recessed  and  otherwise  adaptf^d  to  the  opening 
and  closing  sweep  of  tlie  bridge,  as  well  as  to  form  a  seat  for  it  and  the  toe-rollers  when 
in  position. 

• 

Guard  Gate. — At  about  50  feet  lakeward  of  the  south  gate-quoins  of  the  lock,  a 
recess  is  to  be  made  in  both  of  the  side  walls,  as  well  as  in  the 
bottom,  for  a  guard  gate.  This  gate  is  to  be  so  arranged  as  to  occupy  a  horizontal  posi- 
tion below  the  bottom  of  the  channel  when  not  in  use,  and  to  stand  vertically  when 
required  to  shut  off  the  water.  Tlie  reces-ses  in  the  walls  are  to  be  one  foot  at  top,  made 
plumb  on  the  face,  20  feet  in  length,  parallel  with  the  channel,  and  ai*o  to  have  quoins  of 
like  dimensions,  arranged  in  a  similar  manner  as  described  for  those  connected  with  the 
recesses  of  the  lock.  In  each  of  them  a  circular  opening  10  inches  diameter  is  to  be 
formed  to  admit  water  under  the  gate  ;  they  are  to  be  started  in  the  bottom  course  of 
tnasonry  and  carried  up  vertically  two  feet  back  from   the  face  of  the  recess  for  a  height 
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of  about  10  feet  above  the  bottom,  then  returned  Lorizontullj   between  two  courses  of 
stone  to  the  face  of  the  wall. 

For  2  feet  south  and  3  feet  north  of  the  vertical  lines  of  the  recesses  in  the  side- 
lir&lls,  or  for  a  distance  of  25  feet,  the  bottom  is  to  be  sunk  4J^  feet  lower  than  that  of  the 
channel  for  at  least  3  feet  beyond  the  face  lines  of  the  walls  on  both  sides.  On  the  bot- 
tom of  this  horizontal  recess,  ranges  of  pine  timber  of  the  full  length  to  extend  at  least 
18  inches  under  tlie  side- walls  i^re  to  be  laid  12  inches  apart  upon  full  beds  of  cement 
mortar,  and  the  spaces  between  them  filled  with  concrete. 

^t  the  south  side  of  the  recess,  a  wall  of  timber  2^  feet  or  more  in  thickness  is  to 
be  carried  up  to  the  height  of  the  bottom  of  the  channel,  and  connected  with  a  stop-water 
timber  let  into  the  rock  underneath,  and  secured  as  described  for  the  stop-waters  at  the 
mitre  till  platforms.  The  timbers  forming  this  wall  must  be  di*essed  and  jointed  with  a 
plane,  be  fastened  to  each  other  horizontally  with  screw-bolts,  and  >ertically  to  the  rock 
underneath,  with  such  a  number  of  fox-wedged  bolts  of  1  J-inch  iron  as  may  be  directed, 
at  the  time  when  this  portion  of  the  work  is  in  progress. 

At  the  north  or  lock  side  of  the  recess,  a  platform  of  dresseil  and  well-jointed  oak 
timber,  of  at  least  five  feet  in  width,  is  to  be  laid  at  a  few  inches  below  the  bottom  level 
of  the  channel,  the  timbers  of  which  are  to  be  secured  to  each  other  with  three  or  more 
bolts  1^  inches  diameter  passing  horizontally  through  them,  the  ends  of  the  bolts  to  have 
double  nuts  and  washers,  and  be  connected  with  shackle-bolts,  passing  down  into  and 
secured  to  the  rock. 

The  breast  of  the  recess  is  also  to  be  of  dressed  and  well-jointed  timbers,  one  height 
to  make  I'.p  the  space  between  the  bottom  of  the  recess  and  lower  side  of  the  platform. 

The  lower  timber  of  the  breast  is  to  be  checked  to  receive  the  ends  of  the  plank 
with  which  the  bottom  of  the  recess  is  to  be  floored,  and  the  lower  timber  of  the  platform 
is  to  be  checked  to  receive  the  ends  of  the  floor  plank  of  the  lock  recess. 

The  timber  on  the  south  side  of  the  platform  must  be  of  the  best  description  of 
white  oak,  18  by  20  inches,  and  ^ is  to  have  the  south  upper  edge  hollowed  out  for  the 
gate,  as  shown  on  plan. 

All  the  timber  of  the  plaform,  breast  and  recess  must  be  of  sufficient  length  to  reach 
across  the  channel-way  and  pass  at  least  1 8  inches  into  the  walls  at  both  sides. 

The  space  under  the  platform,  and  between  it  and  the  breast,  must  bs  filled  with 
concrete,  and  everything  done  to  render  the  whole  water-tight. 

In  the  event  of  it  being  subsequently  determined  to  form  the  upper  breast  of 
masonry,  a  large  space  must  be  excavated  for  it,  cind  the  wall  must  be  built  of  large 
blocks  of  stone,  hiid  on  the  top  of  the  recess  floor  and  carried  up  to  within  a  few  inchea^ 
of  the  channel-way. 

Qatjb— to  be  in  one  piece,  built  solid  of  timber,  ari-anged  to  occupy  a  horizontal 
position  in  the  bottom  recess  when  not  in  use,  and  to  be  16  feet  in  height 
when  standing  vertically. 

It  is  to  be  48  feet  in  length,  the  bottom  or  heel  piece  of  it  to  be  of  white  oak 
timber  IG  x  16  inches  and  about  50  feet  long,  one  side  of  which  is  to  be  rounded  to  a 
radius  of  8  inches,  to  work  in  the  hollow    of  the  horizontal  quoi  i  piecs  previously  men- 
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tioned,  and  for  alM>nt  one  foot  at  each  end  of  it  will  be  made  round,  the  full  size  of  ihm 
timber,  to  form  bearings  for  the  gates. 

All  the  other  bars  are  to  be  of  pine  timber,  varying  from  12  to  16  inches  in  thick- 
ness, and  from  9  to  12  inches  in  depth.  They  must  invai-iHbly  be  of  the  full  length  and 
thickness  of  the  gate,  and  be  accurately  di'essed  and  planed  to  the  uniform  parallel 
depths  above  stated,  to  form  water-tight  joints  when  in  place,  as  well  as  a  fair  face  on  both 
sides.  They  are  to  ha  put  together  with  dowels  '2^  inches  diameter  and  3  inches  long, 
let  in  1^  inches  and  fitted  tightly  into  the  timbers  over  and  under  them.  The  dowels 
are  to  be  altout  3  feet  apart  and  arranged  on  alternate  sides  of  the  centre  line  of  the 
timber.  The  bars  of  the  gate  are  to  be  fastened  together  by  m'eans  of  six  (6)  wrought 
iron  thorough-bo]  t8,  each  one  and  a  half  (1^)  inches  diameter,  arranged  as  shown  on  plan, 
having  nuts  and  wushers  at  both  ends  boxed  into  the  bottom  ard  top-pieces. 

The  gjite  is  to  be  strengthened  by  six  timbers  10  x  14  inches,  placed  transversely. 
These  cross  timbers  and  the  bars  are  to  be  connected  by  means  of  wrought  iron  screw- 
bolts,  seven-eighths  (|)  of  an  inch  in  diameter,  the  heads  to  be  upset,  and  the  washers  for 
them  to  be  counternunk  and  let  in  flush  on  the  upper  side  of  the  gate.  In  each  post 
there  will  he  10  bolts,  arranged  so  that,  for  the  first  ^ve  feet  over  the  platform,  they  are 
to  be  not  mure  than  one  foot  apaH,  above  which  they  will  be  ftx)m  18  to  24  inches  apart. 

The  gate  is  to  be  fuHher  stifiened  at  top  by  means  of  a  jointed  truss  of  3|  x  |-ineh 
iron  reaching  across  it ;  the  ends  of  the  truss  to  be  connected  with  ring-bolts  for  raisingor 
lowering  the  gate. 

To  support  the  gate  when  in  motion,  six  tamarao  knees  of  the  proper  length,  the 
tops  of  which  have  been  fitted  to  the  curve  of  the  quoin,  are  to  be  put  in  at  equal  dist^moea 
apart  and  fastened  to  the  floor  timber  of  the  recess  with  rag-bolts. 

Anchor  timbers,  to  form  the  upper  part  of  the  bearers  for  the  gate,  are  to  be  let  into 
checks  cut  for  their  reception,  and  secured  with  two  wrought  iron  fox-wedgod  bolts,  le% 
into  the  oflsets  which  form  the  gate  seat. 

For  the  protection  of  the  joint  between  the  gate  an  I  h'brizontal  quoin,  a  dooble- 
hinged  cover  of  F>oiler  plate  iron  is  to  be  placed  over  it  in  such  a  manuor  as  will  form  a 
protection,  whether  the  gate  is  in  a  vertical  or  horizontal  position.  To  guard  against 
injury  to  this  cover,  or  to  the  gate  when  open,  a  bar  of  4  x  |-inch  wrought  iron  is  to  be 
bolted  on  to  the  top  of  the  cross  sill  over  the  quoin  piece. 

The  knuckle  bars  to  be  3^  x  |inch  wrought  iron,  made  with  three  joints,  one  at  th« 
bottom,  another  near  the  middle,  and  a  third  at  the  top,  each  joint  to  be  formed  wi^ 
double  claws  and  made  to  receive  a  two-inch  pin,  without  in  any  way  diminishing  the 
full  strength  of  tho  bar,  and  arranged  to  work  freely.  To  form  the  connection  at  the 
upper  side,  a  bolt  with  a  double  eye  will  pass  through  the  third  bar  from  the  top  and  also 
thix)ugh  a  plate  of  wrought  iron  which,  together  with  the  nut,  must  be  flush  with  the 
face  side  of  the  gate. 

Tho  necessary  pulleys  and  opening  chains  for  the  gate  must  be  provided  by  tha 
contractor. 

All  thB  wrought  iron  used  in  connection  with  the  gate  must  be  of  the  best  and 
toughest  kind  of  refined  English  or  (Canadian  iron  ;  the  castings  must  also  be  of  the  best 
quality,  and  both  the  wrought  and  cast  iron  work  must  be  prepared  and  fitted  up  in  tha 
best  manner  by  turning,  filing  or  otherwise,  as  may  be  raquired  to  ensure  the  des;2riptioa 
of  work  contemplated  in  the  plans  and  foregoing  speciication. 
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The  iron  work  must  be  heated  to  snch  a  temperatare  as  maj  be  required,  and  reoeiTe 
a  bath  of  coal  tar  or  linseed  oil  before  being  put  in  the  work. 

All  the  woodwork  must  be  put  together  with  white  lead  and  oil,  wh:ch  must  be 
freely  used  in  every  joint  and  dowel,  between  the  bars,  between  the  binders  and  bars,  at 
all  mortises  and  tenons  and  at  every  place  whore  two  surfaces  of  wood  or  of  wood  and 
iron  oome  in  contact. 

The  north-west  wing  of  the  present  lock,  or  as  much  of  it  as  projects  beyond  the 
rear  line  of  the  walls  of  the  new  one,  must  be  wholly  removed  to  admit  of  making  a 
water  tight  connection  between  the  back  of  it  and  a  lange  of  concrete  to  be  formed  in 
rear  of  the  east  side  of  the  old  lock  for  its  entire  length  and,  as  far  ais  possible,  the  walls 
above  it. 

The  seat  for  this  concrete  wall,  which  is  to  be  3  feet  in  width,  is  to  be  formed 
immediately  along  by  the  back  of  the  old  wall  and  Runk  down  to  the  .depth  of  the 
sti'atum  of  lock  on  which  the  walls  of  the  present  lock  stand,  or  lower  f  the  rock  is 
not  of  a  sound  and  compact  nature.  Great  care  must  Ije  taken  to  clean  the  back  of  the 
old  wall  for  the  whole  distance  and  height,  as  wpon  the  proper  execution  of  this  p  irt  of 
the  work  will,  in  givat  measure,  depend  the  quantity  of  water  that  will  have  to  be  con- 
tended with  in  the  new  lock  pit. 

Centre  Wall,— The  seat  for  the  wall  below  the  present  lock *^and  opposite  the 
recess  of  the  new  structure  is  to  be  sunk  to  an  uniform  depth  of 
4  feet  or  more  below  the  present  mitre  sill ;  if  the  rock  is  sound  and  of  a  good  class  the 
wall  will  be  started  u)>on  it,  otherwise  the  depth  will  be  increased  and  a  foundation  of 
timber  laid  either  longitudinally  or  traversely,  as  may  be  subseq'iently  decided,  and  the 
space  covered  with  three-inch  plank,  fastened  as  described  for  the  lock. 

For  a  distance  of  85  feet  north  of  the  north  quoins  of  the  present  lock  the  siie  linei 
of  the  centre  wall  will  correspond  with  those  of  the  respective  locks,  when  the  thickness 
will  gradually  diminish  to  about  18  feet  within  a  distance  of  G8  feet,  or  at  a  point  which 
forms  the  rest  pier  for  the  movable  part  of  a  swing  bridge,  and  will  be  finished  as 
<ie8'n*ihed  for  the  one  at  the  nortbem  end.  The  piers  and  abutments  are  to  be  parallel  to 
the  line  of  the  canal,  built  of  the  width  and  in  the  manner  hei'ein  described. 

Buffalo  and  Lake  Huron  Railway  Bridge. 

This  railway  is  situated  so  near  the  northern  end  of  the  lock  that  the  entire  channel 
will  have  to  be  spanned  by  a  movable  bridge  resting  on  a  pier  in  the  middle,  thus 
making  the  water-way  in  two  divisional,  each  with  a  clear  opening  of  at  least  63  feet  in 
width  at  the  assumed  low-water  line  of  Lake  Erie. 

The  piers  and  abutments  are  to  be  of  masonry  laid  in  hydraulic  oem  ent  mortar, 
built  ehiefljf  in  the  form,  of  the  dimensions  and  in  the  manner  herein  described,  or  aa 
may  be  subsequently  directed. 

The  bridge  being  situat<Hl  at  a  place  where  the  canal  is  cut  through  rock,  the 
foundation  will  be  on  the  same  level  as  the  bottom  of  the  reach  unless  it  is  found  that 
the  nature  of  the  rock  renders  a  gi'eater  depth  necessary. 

The  centre  pier  and  the  rest  pier  of  the  bridge  are  to  be  as  nearly  as  possible 
parallel  to  the  centre  line  of  the  canal,  the  former  to  be  18  feet  square  and  the  northern 
rest  pier  18  feet  in  width  and   10  feet  thick  at  top.     Through  each   of  them   an  arched 
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colyert  8  feet  wide  and   8   foet   in   height  is   to  be  made  on   a  line  ranging  with  the 
water-way. 

The  abutments  are  to  be  commenced  either  at  canal  bottom  or  at  such  a  height 
above  it  as  warranted  by  the  niiture  and  soundness  of  the  rock,  but  at  whatever  height 
they  are  started  tbey  must  occupy  such  a  position  that  five  feet  above  canal  bottom  their 
face  lines  produced  shall  not,  at  any  place,  be  inside  the  line  of  the  canal.  They  are  to 
be  oarried  up  to  a  batter  of  one  in  twenty-four  on  the  face,  and  at  top  offsets  are  to  be 
made  for  the  bridge  seat ;  the  walls  are  to  be  7^  feet  or  more  in  thickness  at  bottom,  be  made 
plumb  in  the  rear  to  within  five  feet  of  the  top,  thence  diminish  to  the  rear  line  of  the 
coping  which  will  be  3|  feet  in  width.  The  face  work  to  be  similar  to  that  described  for 
the  piers,  and  the  backing  of  large-sized  well-shaped  stones  laid  level  in  full  mortar  beds 
ani  properly  bonded  throughout  the  walls. 

The  top  of  the  abutments  to  be  stepped  down  at  the  rate  of  one  in  twelve  on  both 
sides,  with  stones  not  less  than  2^  feet  width  of  bed  to  the  level  of  the  ooping  of  the 
side  walls. 

The  arch  stones  of  the  culveH  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
their  full  depth  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch.  The 
bottom  part  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stonee  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opening,  and  the  end  of  each  pass 
12  inches  under  the  wall ;  the  second  course  to  project  one  foot  into  the  opening  on  each 
side,  and  the  third  to  project  inward  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  alternate 
courses,  with  headers  in  every  course  4 J  feet  long,  placed  not  more  than  nine  feet  «kpart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed 
so  as  to  lay  to  joints  one-fourth  (^)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the 
centre,  as  well  as  the  rest  pier ;  in  each  case  tbey  are  to  have  a  batter  of  one  in  twenty- 
four. 

The  heart  of  the  wall  must  invariably  be  made  up  with  flat-bedded  stones  not  less 
than  4  feet  area  of  bed  and  of  the  full  height  of  the  face  stones ;  their  beds  and  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not 
exceed  five-eighths  (|)  of  an  inch  and  the  vertical  joints  be  not  more  than  one  inch  and  a 
quarter. 

The  centra  pier  and  rest  pier  of  the  bridge,  as  well  as  the  abutments,  must  all  be 
built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout  and  have  all  the  vertical  jointSr 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  SQ^ts  and  rests  of  the  bridge,  and 
break  joints  pi-operly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the 
track  for  the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed 
so  as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch ;  and  the  top  side  mast  have  a 
fair  surface,  be  neatly  boucharded  and,  where  required,  the  outer  top  arrises  are  to  be 
rounded  off. 

The  pivot-stone  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed,  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same^ 
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Iduckness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is 
to  be  twenty-four  inches  in  depth,  and  checked  to  the  cttrve  of  the  toe  of  the  bridge. 
This  stone  in  each  case  muft  be  secui^ed  with  fox-wedged  bolts  1^  inches  diameter,  let 
into  the  masonry  underneath. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  at  the  ends,  crib  wort 
is  to  be  constructed  to  form  bearings  for  the  fenders,  and  for  the 
protection  of  the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stoue 
piers,  ie.,  18  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty-four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  suob 
dimensions  as  may  be  directed  must  be  formed. 

Transversa  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and  rest 
piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre  open- 
ings, give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

The  cribs  are  to  be  of  pine  timber  12  inchas  square,  straight,  sound,  full  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1|^  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails,  arranged 
so  that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers^ 
be  similarly  placed  between  those  forming  the  ends.  At  each  comer  in  every  course,  a 
rag-bolt  12  indies  long  and  |-inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  inches 
at  both  ends,  and  the  full  length  of  the  oufside  width  of  the  cribs. 
They  are  to  be  placed  not  nfbre  than  10  feet  apart,  and  so  arranged  that  the  tics  resting 
on  Uie  different  rounds  of  timber  shall  be  mid-way  between  those  of  the  courses  imme- 
diately below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  the- 
dovetail  to  sp|ay  1^  inches  on  lioth  sides  so  as  to  stand  eight  inches  at  the  neck  and  1 1 
inohes  at  the  outer  end. 

Under  the  head  of  each  tie,  in  the  joint  between  the  courses  immediately  below  it,  a 
block  11^  X  12x  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2^ 
feet  long,  |  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
down  through  the  cour^ie  on  which  it  rests,  the  block  and  course  under  it,  and  into  the 
head  of  the  next  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitudinal 
ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them,  and  be  secured  by  bolts  of  similar 
dimensioiis  in  like  manner  as  described  for  the  tranverse  ties,  into  which  they  are  to  be 
notched  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  two  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  and 
extending  from  the  lowest  side  timber  up  to  the  water-line.  There  are  to  be  three 
ranges  on  a  side,  that  is  to  say  :  One  at  or  near  each  angle,  and  another  in  the  centre, 
making  in  all  six  vertical  ranges  in  a  crib.     The  planks  are  to  be  four  inches  thick  and 


Digitized  by  VjOOQIC 


314 

10  inches  in  width,  fastened  from  the  inside  with  lO-inch  spikes  five-eighths  of  an  iaA 
diameter,  two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  ooft  al 
every  crossing  of  a  side  timber  froDi  the  bottom  timber  upward.  Thej  may  be  pnt  on  in 
lengths  of  from  eight  to  ten  feet  or  more ;  but  they  must  be  so  arranged  that  the  upper 
leng^  in  all  cases  shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of 
the  same  nuge  below. 

In  the  first  course  of  side  timbers  the  cross  ties  sre  to  be  placed  not  more  than  three 
feet  a|)art,  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  ciib  forming  the  northern  termination  of  the  pier  is  to  splay  five  feet  or  mors 
on  the  sidfis  next  the  channeL 

The  whole  interior  of  the  crib  work  except  the  water-ways  to  be  filled  with  an  approved 
class  of  moderate-sized  stone  ballast 

Along  both  sidts  of  the  guide  piers  there  are  to  be  two  ranges  of  wale  timbers  of 
white  oak  6x12  iaches  ;  the  upper  range  to  be  fastened  by  m^^ns  of  screw-bolws  half  an 
inch  diameter,  having  upset  heads  let  into  wrought  iron  washers  countersunk  for  them. 
The  other  range  to  be  seven  feet  lower,  and  fastened  by  rag-bolts  ^  of  an  inch  diameter^ 
having  similar  heads  and  wjishers  to  those  in  the  upper  range. 

The  wale  jneces  to  be  put  on  in  lengths  of  from  24  to  40  feet ;  their  upper  edgei 
are  to  be  chamfered,  and  where  thoy  connect,  their  ends  are  to  be  scarfed,  covered  with 
boiler  plate  and  secured  as  directed. 

For  the  protection  of  the  structure  and  piers,  three  clusters  of  detached  oak  timbers 
are  to  be  placed  vertically  within  range  of  the  centre  pier,  at  sititable  distanoes  to  the 
ncrth  of  it ;  their  ends  are  to  be  let  into  the  rock  underneath  for  such  a  depth  as  circum- 
stances may  require.  On  the  lowetr  end  of  each  timber  a  band  of  wrought  iron  3J"  x  J" 
is  to  be  fitted,  and  a  bar  of  iron  2  inches  diameter  is  to  pass  veitically  12  inches  into  the 
timbpr  and  18  inches  into  the  rock ;  they  are  further  to  be  fastened  by  means  of  kneea^ 
straps  and  bolts  in  the  most  secure  manner  that  their  position,  ete.,  will  admit  of  adopiing. 
At  the  top  they  are  to  be  connected  by  means  of  thorough  boles,  straps  and  otherwise, 
and  stand  one  foot  or  more  over  the  cribs,  as  may  be  required. 

On  both  sides  a  range  of  floating  fender  timbers  is  to  be  constructed*  on  both  tin 
north  and  south  sides  of  the  abutments ;  otherwise,  lines  of  fixed  fenders  may  be  placed 
there  and  secured  by  anchor  timbers  let  into  the  bank,  as  circumstances  may  require. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parte,  as  wdl  si 
the  machinery  for  working  the  latter,  will  be  made  a  S3parate  contract 

At  the  southern  entrance  the  side  wall  on  the  west  side  is  to  be  extended  as  Ux 
beyond  the  line  of  the  road  bridge  as  circumstances  will  permit,  and  on  the  east  side  tbe 
wall  is  to  be  continued  until  it  intersects  the  present  side  wall  of  the  basin. 

The  contractor  will  be  expected  to  do  the  greater  part,  if  not  all,  of  this  work 
before  the  bank  is  cut  through  or  the  water  let  in,  other  than  such  leakage  as  maf 
reasonably  be  expected  from  the  position  of  the  works  and  nature  of  the  material. 

The  deepening  of  the  channel  and  part  of  the  basin  southward  to  the  end  of  tltf 
section,  to  4  feet  beJow  the  top  of  the  mitre  sill,  the  lower  or  bottom  part  of  which  if 
through  rock,  it  is  believed  can  be  done  by  under-water  blasting;  parties  tendering 
will  therefore  be  expected  to  state  the  rate  per  cubic  yard  for  which  they  wookl  bt 
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^villiDg  to  do  the  work  in  this  way;  the  qaantifcj  removed  to  be  ascertained  from 
aoundings,  etc.,  as  previously  described  for  other  parts  of  the  section. 

When  the  channel  and  adjoining  part  of  the  basin  have  been  sunk  to  the  depth 
stated,  a  rest  pier  tor  the  road  bridge  is  to  be  constructed  of  crib  work  in  like  manner  as 
described  lor  work  of  that  class  for  the  northern  end  of  the  railway  bridge. 

Supply  Rape,  etc. 

For  the  purpose  of  admitting  and  regulating  part  of  the  supply  of  water  required 
for  the  canal,  a  raceway  will  be  formed  on  the  west  side  of  the  jireHent  entrance  lock, 
which  will  occupy  the  entire  space  between  it  and  tb^  west  side  of  the  adjoining  sti-eet 
It  will  connect  with  the  basin  at  a  point  immediately  above  the  lock  and  be  continued 
northward  until  it  enters  the  c;inal  between  the  line  of  the  Buffalo  and  Lake  Huron 
Railway  Bridge  and  the  north  end  of  the  guard-lock,  as  represented  in  red  on  the 
general  plan  exhibited. 

The  space  above  mentioned  is  to  ba  sunk  to  the  full  depth  of  the  mitre  sills  of  the 
lock,  and  will  be  divided  into  two  channels,  the  eastern  one  of  which  will  be  open,  and 
the  other  one,  or  the  part  situated  on  the  land  now  used  as  a  street,  will  be  arched  over 
to  the  extent  indicated,  in  such  a  manner  that  it  can  be  again  used  for  that  purpose. 

The  eastern  haunch  of  the  arch,  or  at  least  the  outer  part  of  it,  will  be  carried  up 
to  the  level  of  the  street,  and  a  railing  put  up  along' that  side  for  the  safety  of  tiie  public. 
The  regulating  gates  will  be  situated  near  the  place  where  the  raceway  eaters  the  canal, 
and  north-west  of  the  guard-lock. 

Excavation. — The  material  excavated  from  the  raceway  is  to  bo  deposited  on  the 
north   side    of   the    Buffalo  and  Lake  Huron  Railway,  within  the 
distances  and  in  the  manner  previously  stated. 

The  lower  part  of  the  excavation  will  be  in  rock,  which  must  throughout  be  sunk 
to  the  full  depth  of  the  mitre  sills  of  the  present  lock. 

The  sides  of  the  cut  through  rock  are  to  have  an  inclination  of  from  one-tweKlh  to 
one-qoarter  horizontal  to  one  vertical,  as  may  be  required  or  warranted  by  the  natiire  of 
the  material. 

There  will  be  allowed  on  the  west  side  a  slope  of  one  horizontal  to  one  vertical, 
and  adjoining  the  lock  a  slope  of  one-half  horizontal  to  one  vertical ;  in  both  cases  this 
jippHes  only  to  material  excavated  above  the  surface  of  the  rock. 

The  contractor  will  be  required  to  do  the  principal  part  of  the  excavation  for  the 
raceway  in  short  stretches,  and  throughout  must  conduct  the  work  in  such  a  manner  as 
not  to  incommode  the  public  but  as  little  as  the  circumstances  will  admit.  When 
removing  rock,  as  little  powder  or  other  explosives  is  to  be  used  as  the  work  can  be 
done  with  efficiently,  and  the  blasts  must  invariably  be  properly  covered  up  to  prevent 
the  materials  from  spreading.  For  any  damage  done  to  adjoining  property,  by  neglr*cUng 
to  carry  out  this  essential  condition,  the  contractor  will  be  held  strictly  and,  in  every 
respect,  legally  liable  to  adjoining  proprietors  for  any  injury  or  damage  they  may  sustain 
from  any  of  his  acts  in  connection  with  the  prosecution  of  the  work. 

Oontractors,  when  tendering,  should  bear  in  mind  that  the  above  condition  relative 
to  covering  blasts,  etc.,  and  the  responsibility  of  the  contractor  to  adjoining  proprietors 
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ftsd  the  public,  for  loss  or  damages  sustained,  are  applicable  to  tlie  whole  of  (he  excuvs- 
tion  on  the  section,  including  lock  pit,  entrances  and  raceiray. 

In  rear  of  the  west  wall  of  the  lock,  fi*om  the  surface  of  the  rock  or  for  a  greater 
depth  if  required,  a  wall  of  concwte  is  to  be  carried  up,  and  every  precaution  taken  to 
form  it  in  like  manner  as  described  for  that  on  the  east  side  of  the  east  wall  of  the  lock, 
the  object  being  in  both  cases  the  same,  i.e.,  to  guard  as  much  as  possible  against  leakage. 

Masonry. — The  side  walls  of  both  divisions  of  the  raceway  are  to  be  of  coursed 
masonry,  which,  together  with  the  arch  over  the  western  side,  are  to 
be  laid  tli roughen t  in  hydraulic  cement  mortar. 

The  covei-ed  division  of  the  water-way  is  to  be  25  feet  in  width  ;  abutments  to  be 
carried  up  plumb  for  7J  feet  on  the  springing  line  of  the  arch,  which  is  to  be  a  semi- 
circle of  12^  feet  rise. 

The  western  abutment  is  to  l)e  7  foet  wide  at  bottom,  and  will  be  carried  up  plumb 
on  the  rear  side  to  within  4  feet  of  the  crown  of  the  arch. 

The  middle  pier,  or  that  which  forms  the  east  abutment  of  the  archway,  is  to  be 
8  feet  in  width  at  bottom,  and  its  east  side  is  to  be  carried  up  to  a  batter  of  two  inchee 
to  the  foot  rise,  to  within  six  inches  of  the  crown  of  the  roadway  to  be  formed  over  the 
aroh ;  and  on  the  rear  side  a  frost  batter  of  three  inches  to  the  foot  is  to  be  formed  for 
four  feet  below  the  top. 

On  the  east  side  of  the  open  water-way,  which  is  to  be  about  32  feet  wide  at  bottom,, 
the  wall  is  to  be  7^  feet  wide  at  the  foundation,  and  have  a  batter  on  the  face  of  two 
inches  to  the  foot  rise  up  to  the  top  of  the  coping,  which  is  to  be  3  feet  wide  on  top,  and 
l»laoed  at  the  same  level  as  that  of  the  lock. 

The  face  stones  of  the  side  walls  and  abutments  must  be  at  least  20  and  30  inches 
depth  of  bed  in  alternate  courses,  all  of  which  must  have  not  less  than  2  feet  length  of 
fa  JO,  and  have  headers  in  every  course  of  at  least  2  feet  length  of  face  and  3i^  feet  depth 
of  bed,  placed  not  more  than  12  feet  apart  from  centre  to  centre. 

The  face  of  the  stones  must  be  picked,  pointed  or  scabbled  to  suit  the  batter  of  the 
wall  and  the  position  they  are  to  occupy  in  the  work.  Their  end  joints  must  be  squared 
or  kept  full  for  a  distanoe  of  nine  inches  back  from  the  face,  and  all  prominent  or  pro- 
jecting points  must  be  dressed  off  both  beds  of  the  stones  of  every  course,  which  through- 
out m^ust  be  of  equal  height  and  laid  in  such  a  manner  that  neither  the  horizontal  nor 
vertical  joints  shall  exceed  half  (|)  an  inch. 

Backing. — All  the  backing-stones  used  in  the  walls  must  be  of  an  approved  class  of 
large  well-shaped  stones,  not  less  than  six  inches  in  thickness  and  three 
feet  area  of  bed,  laid  level  in  full  mortar  beds  and  properly  bonded  throughout  the  wall. 
Their  lower  beds,  if  necessary  to  make  satisfactory  work,  must  be  picked  off  so  as  to  give 
a  fair  and  equal  bearing  on  the  course  below  ;  thin  weige-shapsd  edges  of  stones  must,  in 
all  cases,  be  broken  off  to  not  less  than  six  inches  thick. 

The  backing-stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
opposite  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

The  courses  of  the  abutments  must  be  arranged  to  terminate  at  the  springing  line  of 
the  aroh,  and  the  width  of  the  bed  of  the  stone  at  that  line  must  be  at  least  2  feet  9  inches. 
in  width. 
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The  arch  stones  must  be  fully  two  feet  depth  and  be  at  least  ten  inches  thick  on  the 
^ofiity  which  iQust  be  dressed  to  correspond  to  the  line  of  the  curve,  and  the  beds  hfi 
dressed  smooth  and  straight,  and  so  as  to  radiate  truly  for  their  full  length  (2  feet)  ;  their 
end  joints  must  also  be  kept  full  throughout,  and  the  various  courses  must  be  of  such 
lengths  as  to  break  joints  at  least  1 2  inches  over  and  with  each  other.  The  courses  must 
be  divided  in  such  a  manner  that  there  tAkUl  be  an  equal  number  on  each  side  of  the  key- 
stones, which  must  be  at  least  ten  inches  thick  on  the  lower  side  or  soffit  when  fitted  for 
the  respective  places  they  are  to  occupy.  The  stones  which  form  the  arch  must  be  dressed 
in  such  a  manner  that  when  laid  in  full  mortar,  and  fully  driven  up  with  a  heavy  wooden 
maul,  ihe  joints  shall  at  no  place  exceed  one-fourth  of  an  inch. 

^t  both  ends  of  the  archway,  the  heads  of  the  ling-stones  are  to  be  dressed,  and,  if 
required,  must  project  one  inch  and  a  quarter  beyond  the  general  line  of  the  wall.  They 
are  to  be  jointed  to  such  lines  as  will  admit  of  forming  suitable  connections  with  the  face 
stones  of  the  haunch  of  the  arch,  and  at  the  joints  they  are  to  be  chamfered. 

Parties  tendering  bhould  bear  in  mind  that  the  raceway,  at  its  southern  end,  must 
unadvoidably  be  slightlj  curved,  especially  the  western  or  arched  portion  of  it,  and  that 
all  expenses  connected  with  which  must  be  included  in  the  price  tendered  for  raceway 
masonry. 

It  is  also  proper  to  state  that  recesses  are  to  be  formed  in  the  face  of  the  east  and 
west  walls  of  the  open  raceway  for  girders  for  a  roadway  across  it,  either  directly  oppo- 
site the  swing  bridge  or  at  such  other  plate  as  may  be  pointed  out  when  the  works  are  in 
progress. 

The  coping  stones  on  both  sides  of  the  raceway  must  be  3  feet  in  width  on  top  and 
at  least  12  inches  in  thickness.  They  must  be  dreiMted  throughout  so  as  to  lay  to  joints 
not  exceeding  one-fourth  of  an  inch';  their  upper  side  and  faces  most  be  neatly  boticharded ; 
those  on  the  west  wall  are  to  project  four  inches,  and  the  rear  part  of  all  of  them  muse 
correspond  with  the  frost  batter. 

The  western  abutment  wall  is  to  be  continued  round  to  form  the  side  of  the  basin 
above  the  regulating  weir,  as  indicated  on  plan.  Immediately  at  the  outer  end  of  the  areh 
this  wall  will  be  plumb  ;  but  ihe  face  will  gradually  wind  round  until  at  ten  feet  from 
^htit  point  the  batter  on  the  wall  will  be  two  inches  to  the  foot  iise. 

* 

This  batter  is  to  be  continued  to  within  10  feet  of  the  north-west  end  of  the  regulat- 
ing weir,  when  the  batter  will  diminish,  until  at  the  point  mentioned  it  is  not  more  than 
one  in  twenty-four.  The  whole  of  this  wall,  as  well  as  that  on  the  east  side,  up  to  the 
south-east  end  of  the  wall  connected  with  the  weir,  will  be  estimated  and  paid  for  as  race- 
way masonry. 

The  wall  at  the  north  end  of  the  present  la  k  on  the  channel  side^  which  connects 
with  the  supply  weir,  will  be  measured  and  paid  for  as  weir  masonry. 

Parties  tendering  should  bear  in  mind  that  the  raceway,  at  its  southern  end,  must 
unadvoidably  be  curved  toward  the  south-east,  especially  the  western  or  arched  portion  of 
it;  this  work,  together  with  all  the  masonry  connected  with  the  south  end  of  the  wall 
between  the  lock  and  the  supply  channel,  as  well  as  all  other  work  to  be  done  between 
the  inner  harbor  or  basin  and  the  south-west  line  of  the  regulating  weir,  will  be  estimated 
^nd  paid  for  as  earth  or  rock  excavation,  or  raceway  masonry,  according  to  the  class  of 
^ork  done  at  the  respective  rates  stated  in  the  tender  for  these  items. 
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The  arches  are  to  be  formed  on  properlj-framed  centers  of  socindy  moderately-ireil 
seasoned,  suitable  timber,  and  must  be  of  approred  construction,  securely  and  satisfac- 
torily braced  and  fitted  up.  They  must  be  supported  on  slack  blocks,  such  as  will  admit 
of  their  being  gradually  lowered  at  leaist  six  inches. 

As  previously  stated,  the  raceway,  esjXKjially  the  western  or  covered  side  of  it,  is  to 
be  formed  in  short  stretches  at  a  time,  so  that  not  more  than  100  feet  of  centering  will  be 
required  and  probably  much  less. 

The  cost  of  all  materials  and  workmanship  connected  with  the  constiniction  of  cen- 
ters, fitting  tliem  up  and  their  removal,  and  again  fitting  them  up  as  often  as  may  be 
required,  or  of  providing  others  in  thtir  stead,  or  whatever  may  be  required  for  the  full 
and  Mitislactory  completion  of  the  raceway  must  all  be  embraced  in  the  rate  tendered  for 
raceway  masonry. 

On  the  top  of  the  arch,  a  road-way  is  to  be  formed  by  material  from  the  excavation,, 
about  30  feet  in  width  of  it  is  to  be  macadamized  for  an  average  depth  of  12  inches  with 
an  approved  class  of  stone  brok«?n  to  cubes  of  such  dimensions  that  every  piece  in.  its 
greatest  length  could  pass  through  a  ring  two  inches  diameter. 

The  macadamizing  to  be  properly  shouldered  up,  and  a  water  table  of  pitched  stone, 
10  inches  deep,  formed  on  the  west  side,  with  such,  an  inclination  as  will  carry  off  the 
surface  water  either  to  the  soutt  or  north  end,  as  may  be  directed. 

Supply  Weir — to  l)e  constructed  at  the  north  end  of  the  raceway  in  th^  position 
indicated  on  the  general  plan,  the  side   walls  and  piers  of  which 
are  to  be  of  masonry,  and  between  them  are  to  be  movable  bulk  heads  arranged  as  herein 
described. 

The  side  walls  ai*e  to  be  built  of  stones  two  and  three  feet  depth  of  bed,  in  alternate 
courses,  with  headers  in  each  course  4^  feet  deep  and  not  more  than  9  feet  apart ;  all  of 
them,  as  well  as  the  piers,  must  be  dressed  to  a  batter  of  one  in  twenty-four,  and  the  beds 
and  ends  made  so  that  the  horizontal  and  vertical  joints  between  the  stones  when  in 
place  shall  not  exceed  one-fourth  of  an  inch. 

There  are  to  be  four  piers,  each  5^  feet  at  top,  plaoed  17  foet  apart,  and  tbe  mme 
distance  from  the  side  walls  at  assumed  low-water  lin^.  The  piers  are  to  be  30  feet  in 
length,  be  slight!/  pointed  at  the  lower  ends ;  they  are  to  be  made  up  alternately  of  two- 
and  three  stones  in  width,  except  in  the  vicinity  of  the  recess  subsequently  mentioned,  wher& 
for  about  half  the  length  of  the  piers,  the  upper  eight  feet  in  height  must  be  made  ap  of 
two  stones  in  width,  one  range  of  which  in  each  oourse  must  extend  six  inches  beyond 
the  centre  on  alternate  sides. 

In  Other  respects  the  masonry  of  the  weir  is  to  be  of  a  like  class  as  that  described 
for  the  cut  stone  work  of  the  locks. 

At  about  8  feet  from  the  upper  end  of  the  pier,  a  recess  9  inches  in  depth  and  for 
a  width  of  4  feet  is  to  be  made  in  both  sides  of  the  face  of  each  pier  and  in  the  face  of 
the  abutments,  for  movable  bulkheads. 

At  1 2  inches  below  the  assumed  low-water  level  of  Lake  Erie,  checks  1 3  z  lH  inoW 
are  to  be  made  alongside  of  the  recess  and  carried  up  to  the  full  height  of  the  walls  6r 
the  reoeptioD  of  stop  logs. 

411  the  coping  stones  to  be  of  the  full  width  of  the  piers. 
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To  foi*in  a  bearing  for  the  lower  part  of  the  bulkheads,  a  platform  consisting  of  three 
or  more  timbers  is  to  be  laid  in  all  the  five  openings  and  pass  at  least  one  foot  at  ^acb 
end  under  the  side  walls  ;  the  timbers  must  be  jointed  with  a  plane,  scribed  to  the  rock 
ondemeHth,  be  drawn  close  together  by  means  of  two  hoiizontal  screw-boltM  one  inch  and 
a  quarter  diameter,  and  secured  to  the  ruck  by  two  or  more  fox-wedged  bolts  in  each 
timber,  of  such  length  as  the  circumstances  may  require. 

The  bulkheads  are  each  to  be  about  1 8  feet  in  length,  1 2  feet  high  and  3  feet  wide  ; 
they  are  to  bo  divided  by  vertical  timbers  into  three  oi)ening8  each  5  feet  in  width.  The 
upper  6  f«»et  is  to  form  a  caisson  with  thi-ee  chambers,  built  chiefly  of  white  oak  scantling 
varying  from  4j^  to  6  inclies  thick.  In  the  lower  part  of  the  bulkhead  there  are  to  be 
three  sluice-gates,  each  five  feet  square. 

All  the  timber  of  the  bulkhead  must  be  carefully  dressed,  fitted  and  put  together 
with  white  lead  so  as  to  make  wax$r-tight  joints  ;  when  in  place  they  are  to  be  secured 
both  vertically  and  horizontally  by  tie  rods  from  |"  to  1"  diameter,  according  to  the 
place  where  they  ai-e  situated  ;  each  tie  rod  to  have  pro|>er  nuts  and  washers  at  both  ends. 

At  both  ends  of  the  caissor,  a  post  14"  x  6"  is  to  be  fastened  with  screw-bolts,  of  a 
length  that  when  the  bulkhead  is  in  place  the  posts  ^ill  stand  15  inches  or  more  over 
a  foot  bridge  resting  on  the  piers,  and  be  doubled-tenonned  into  a  timber  6"  x  14" 
intended  to  carry  the  ends  of  the  rods  for  working  the  valves,  whether  they  are  made  to 
slide  or  turn  on  a  pivot.  This  bridge  timber  is  to  be  stiffened  by  diagonal  braces  at  the 
comers. 

If  the  gates  are  to  turn  on  a  pivot,  there  will  be  three  gates  for  each  opening- 
between  the  piers,  or  in  all  15  gates  and  turning  rodf,  but  if  sliding  gates  ai*e  adopted 
there  will  be  only  one  gate  for  each  0{)ening  between  the  piers.  As  a  means  of 
raising  and  lowering  the  gates,  a  rod  will  be  attached  at  both  ends  of  them  near  the 
reoestes  in  the  walls,  which  will  work  through  a  brass  matrix  fitted  into  castings  secured 
to  the  gate,  and  the  up|)er  ends  of  the  rods  are  to  have  bevel  spur  wheels  keyed  on  to 
them,  to  gear  into  pinions  on  crank  shafts  attached  to  the  bridge. 

• 

Provision  is  also  to  be  made  for  raising  the  caisson  at  periods  of  low  water  in  the 
lake ;  for  this  purpose  a  similar  arrangement  of  screw  rods  and  gear  to  that  abov« 
described  must  be  made  and  fitted,  if  directed. 

In  the  checks  cut  in  the  masoniy  over  the  top  of  the  caisson,  stop  logs  are  to  bo 
fitted  to  form  a  breast  wall  suited  to  the  fluctuations  of  the  lake  level,  ^e  lowest  of 
which  istobel2xl4  inches,  and  when  in  placo  must  be  fastened  by  wedges  or  otherwise, 
if  directed. 

The  foot  bridge  is  to  be  3J^  feet  or  more  in  width,  formed  of  pine  timbers  1 2  inche» 
square,  laid  2  inches  apai-t,  and  fastened  to  the  coping  of  the  side  walls  and  piers  with 
fox-wedged  bolts  of  the  length  and  in  the  manner  directed. 

If  considered  necessary  a  two-ply  boom  two  feet  in  width  must  be  made  and  placed 
so  as  to  extend  from  the  abutment  of  the  Buffalo  and  Lake  Huron  Kailway  bridge  across 
the  outlet  from  the  supply  race. 

TncpoBABT  Bridges. — It  is  to  be  clearlj  and  distinctly  understood  that  the  con- 
tractor shall  pit>vide,  fit  up  and  maintain,  at  his  own  cost  and 
expense,  a  satisfactory  and  safe  means  for  the  public  travel  to  cross  the  cut  for  the 
Taoeway,  also  the  pit  for  the  lock  daring  the  whole  time  the  works  are  in  progress,  and 
that  ha  will  be  held  strictly  and  legally  liable  for  keeping  these  crossings  in  such  a  condHion. 
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*thftt  they  will  be  easily  accessible  and  can  be  safely  used  by  the  public — for  the  bplk 
stated  in  the  tender  for  these  purpc^s. 

Mortar. — l%e  whole  masonry  of  the  lock  and  extension  walls  at  both  ends  of  it ; 

bridge  piers  and  abutments,  the  raceway  and  supply  weir,  must  be  laid 

in  mortar  made  of  the  beefc  hydraulic  cement,  mixed  with  clean,  large-grained,  sharp 

sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other 

.proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
'Used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediak 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  is 
charge. 

Grout  to  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  one  and  a  half  (1^)  of  clean,  sharp  sand  to  one  of  cement, 
and  adding  as  much  mortar  as  may  be  required  to  make  the  whole  run  freely  when 
^properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  neoeesary,  must  bt 
-washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improfwr 
materials,  and  both  the  face  stone  and  backing  must  be  well  washed  if  clay  or  other  aoQ 
adheres  to  them;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unlinislied 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thorou^j 
protect  them  from  the  action  of  the  frost. 

#        Ordbr  of  Building. — The  lock  and  side  walls  are  to  be  carried  up  in  such  a 

manner  as  not  to  have  more  than  two  unfinished  courses  at 
•one  time,  and  so  that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than 
the  other. 

The  stones  for  all  the  walls  must  be  prepared  for  the  respective  places  they  are  to 
^occupy  in  the  work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of 
one  oo'.irse  are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
«nust  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

From  the  foundation  up  to  the  top  of  the  rock,  the  spaces  between  the  walls  and 
sides  of  cut  are  to  be  filled  with  concrete,  or  so  much  of  them  as  may  be  directed. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that  cbd 
bo  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  eadi  of 
•which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds, 
where  required  at  other  places,  are  to  be  made  in  a  similar  way  and  of  such  dimensioni 
jkB  may  be  directed.      The  embankments  at  the  back  of  the  walls  to  be  made  up  in  the 
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-manner  before  described,  iirivi  all  such  ditcbes  made  as  may  be  required  to  carry  ofTibe 
Buiface  water. 

The  superstructure  of  the  swing  bridge  and  the  machinery  required  for  working  it,  as 
^ell  as  the  lock  gates,  will  be  made  separato  contracts  ;  but  all  the  masonry  required  to 
be  done  on  the  section  is  to  be  built  by  the  contractor  for  the  lock. 

Immediately  after  the  works  have  been  awarded  and  a  contract  entered  into  with 
the  person  whose  tender  has  been  accepted,  the  contractor  will  be  called  upon  to  proceed 
with  the  excavation  connected  with  the  widening  of  the  chaunel-way  down  as  low  as  the 
water  in  the  canal  will  admit  He  must  also  make  all  such  arrangements  as  will  enable 
ibe  widening  and  deepening  below  the  water  lerel  to  be  commenced  and  vigorously 
•carried  on  as  soon  as  the  season  of  navigation  this  year  (1877)  is  closed. 

To  accomf^ish  this  object  the  contractor  must  provide  and  deliver  in  the  vicinity 
of  the  works  all  necessary  derricks,  drilling  machines,  pumps,  equipments  for  coffer  dams, 
plants  and  tools  required  to  urge  forward  the  operations  in  an  energetic  m  dinner,  to  the 
-full  satisfaction  of  the  Department  of  Public  Works  and  its  officers. 

Contractors  should  bear  in  mind  that  the  retaining  wall  at  the  north  end  of  the 
locks,  including,  the  southern  rest  pier  for  the  railway  bridge,  should  be  built  and  the 
coi.  Crete  walls  on  both  sides  o^  the  present  lock  put  in  lietween  the  close' of  navigation  of 
tbt9  present  year  (1877)  and  the  opening  of  the  canal  in  the  spring  of  1878. 

For  the  purpose  of  enabling  these  works  to  be  done,  the  widening  and  deepening  of 
the  channel  to  be  proceeded  with,  side  walls  to  be  built  for  the  protection  banks,  and 
other  works  on  the  section  to  be  urged  forward,  the  water  will  be  shut  off  at  the  lock  and 
at  the  outlet  of  the  Fteder,  and  the  canal  will  be  emptied,  as  nearly  as  circumstances  will 
permit,  in  the  early  part  of  December,  1877,  and  the  water  will  be  allowed  to  remain  out 
until  in  April,  1878. 

The  contractor's  arrangements  for  proceeding  with  the  works  must  therefore  be  such 
that  every  possible  advantage  will  be  taken  of  the  time  above  mentioned  to  urge  them 
forward  in  an  energetic  and  satisfactory  manner. 

Contractors  are,  however,  distinctly  informed  that  shutting  off  the  water  at  Hkie 
plaoes  above  mentioned,  and  the  drawing  of  it  off  at  Port  Robinson  will  not  have  the 
affect  of  laying  the  bottom  of  the  canal  dry  ;  several  feet  of  water  will  still  remain  in  it. 

This  unavoidable  state  of  matters  should  be  borne  in  mind  by  contractors  when 
tendering,  as  well  as  the  fact  that  the  only  possible  way  of  getting  rid  of  the  water  is  by 
pumping,  and  moving  part  of  it  when  frozen. 

Under  any  circumstances  a  dam  must  be  made  at  the  north  end  of  the  section  to 
prevent  the  water  coming  from  or  passing  on  to  Section  No.  34,  and  another  dam  must 
be  made  to  thoroughly  prevent  water  from  Lake  Erie  entering  the  pi'esent  lock  at  Port 
Ool  borne. 

If  the  contractor  is  prepared  to  show  that  he  will  adopt  all  satisfactory  and  necessary 
precautions  to  effect  the  latter  object  without  endangering  existing  works,  he  may  be 
allowed  to  shut  off  the  water  at  the  lock  gates.  For  this  purpose  he  (the  contractor) 
must  provide  tarpaulings  suffi'^iently  large  to  cover  the  whole  suAace  of  either  south  or 
Borth  pair  of  gates,  which  head  towards  the  lake,  and  extend  several  feet  along  the  sides 
of  the  recesses  and  bottom  at  the  place  where  they  are  used,  in  order  that  as  little  clay  as 
possible  may  be  recfuired  to  form  a  staunch  dam. 
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It  is  probalile  that  the  winters  of  1878  and  1879,  or  the  period  between  the  cloaing^ 
of  the  canal  in  Dece.nber,  1878,  and  the  opening  of  navigation  in  the  spring  of  1879,  will 
aIso.be  required  for  the  execution  of  the  work  on  this  section.  Ccntractors  are,  however, 
hereby  distinctly  informed  that  for  the  period  mentioned,  i.e.,  between  December,  1878, 
and  April,  1879,  the  water  level  north  of  Port  Colborne  will  not  be  drawn  down  lower 
than  the  level  of  Lake  Erie. 

This  will  necessitate  the  construction  of  a  high  dam  at  the  north  end  of  the  section, 
staunching  the  lock  gates  in  the  manner  above  stated,  and  pumping  out  the  entire 
quantity  of  water  between  tiiese  dams.  For  this  the  contractor  is  exjx'cted  to  state  a 
bulk  sum  in  the  tender,  which  must  include  the  construction  and  maintenance  of  the  dams 
during  the  winter,  and  their  entire  removal  by  the  time  required  in  April  following. 

Further,  if  required,  the  contractor  must  again  put  in  a  high  dam  at  the  north  end 
of  the  section,  staunching  the  lock  gates  in  the  manner  previously  stated,  in  December, 
1879,  maintain  them  during  that  winter  and  remove  them  in  April,  1880,  all  of  which, 
together  with  tie  unwatering  of  the  works  on  the  section  for  the  period  stated,  (from 
early  in  December,  1879,  until  in  April,  1880),  must  be  included  in  the  bulk  sum 
stated  for  these  purposes  in  the  tender. 

If  it,  however,  be  decided  to  shut  off  the  water  at  Port  Colborne  and  at  the  outlet  of 
the  Feeder  in  the  month  of  December,  1878,  and  to  draw  off  the  watt-r  at  Port  Robuison 
and  to  allow  it  to  remain  out  of  the  canal  until  in  April,  1879,  contractors  ai-e  requested 
to  bear  in  mind  that  the  De])artment  of  Public  Works  reserves  the  right  of  paying  only  a 
like  sum  for  these  purposes  as  stated  in  the  accepted  tender  for  dams  and  their  remoTtJ. 
together  with  the  unwatering  of  the  section  for  the  period  from  the  e^irly  jwirt  of 
December,  1877,  until  in  April,  1878. 

When  preparing  their  tenders,  contractor  should  bear  in  mind  that  the  respective 
.  bulk  bums  for  unwatering  the  different  parts  of  the  works  at  the  dilTerent  times 
stated,  must  in  each  case  embmce  the  construction  of  all  dams,  their  full  maintenance, 
and  their  removal  at  the  time  directed  ;  also  the  providing  and  fitting  up  of  all  pumps  and 
machinery  that  may  be  required  for  that  purpose,  together  with  the  removal  of  all  snow 
and  ice  ;  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the  diffe- 
rent parts  of  the  work,  and  the  foundation  of  all  structures  on  or  connectt^d  with  the 
section,  must  all  be  included  in  the  respective  bulk  sums  stated  in  the  tender. 

Contractors  should  clearly  and  distinctly  understand  that  all  the  works  connected 
with  building  the  new  piers  and  abutments  for  the  Buffalo  and  I^ke  Huron  Railway 
Bridge,  as  well  as  those  for  the  enlargement  of  the  canal  at  that  place,  mu.st  be  done  with- 
out in  any  way  or  shape  inteifering  with  the  railway  traffic.  The  carrying  out  of  tbi^se 
conditions  will  be  rigidly  insisted  upon,  a  fact  which  should  be  borne  in  mind  by  i>arti<« 
when  tendering  for  the  work,  and  also  that  the  contractor  will  be  held  strictly  and  legallj 
liable  to  the  proprietors  of  the  railway,  the  public  or  individuals  for  any  loss,  damage, 
accident  or  detention  which  may  be  sustained  through  his  acts,  whether  the  same  •«» 
from  oversight,  neglect  or  from  a  desire  to  pix)ceed  with  the  w^orks  expeditiously,  orfrow 
any  other  act  or  cause  whatever. 

The  removal  of  the  present  pier  and  abutments  of  the  railway  bridge  is  to  be  ten- 
dered for  by  the  cubic  yard,  the  rate  to  include  the  removal  o/  all  mason  work,  crib  work, 
piles  or  whatever  may  be  necessary  to  clear  out  the  channel  to  the  required  capacity; 
these  works  must  be  proceeded  with  at  the  time  directed  by  the  Department  of  Public 
Works. 
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In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  dee^wning  the  channel,  or  of  the  disposal  of  the  rock  or  other 
excavated  or  dredged  material,  or  in  proceeding  with  any  part  of  the  operations  connected 
with  the  work,  the  contractor  must  be  governed  by  the  canal  regulations  and  the  inter^ 
pre  tation  put  upon  them  by  the  officer  entrusted  with  that  duty;  he  must  further  use 
every  precaution  to  guard  against  inteiTupting,  impeding  or  in  any  way  interfering  with 
the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  deten- 
tion that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  lesult  from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  requii-ed  by  the  D'-partment  of  Public  Works,  and  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  si>eci Section,  although  all  that  may 
be  required  to 'Complete  the  design  may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemj)lated 

arrangements  and  general   mode  of  construction  ;  but  detailed 

drawings,  arranged,  modified  and  adnpted  to  the  circumstances  and   the  locality,  and  for 

all  such  parts  of  the  structures  a;  may  bo  considered  necessary  for  the  full  undei'standing 

ofrthe  design  will  be  furnished  as  the  works  proceed. 

If  any  alterations  be  rendered  necessarv  by  any  cause,  or  for  the  benefit  of  the  works, 
the  contractor,  if  directed,  must  carry  them  out  in  like  manner  as  if  they  formed  a  part 
of  the  original  design,  and  at  a^  rate  or  price  fixed  by  an  authorized  officer  for  the 
additional  or  reduced  expense  that  may  be  caused  by  the  alterations. 

Materials,  Service  Ground,  etc. — The  contractor  must  provide,  at  his  own  cost 

and  expense,  all  the  service  ground  that  may  be 
required  for  the  placing  or  preparing  of  m  icerials,  or  for  the  erection  ot  sheds,  storehouses 
or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose  whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessaiy  materials,  furnish 
all  plant,  tools,  vessels,  machinery,  equipment,  labor  and  everything  necessary  for  the 
8ati>ifactory  execution  and  completion  of  tho  different  works  contemplated  in  the  foi-egoing 
specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  j  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  officer  in  charcre. 

o 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and— in  the  case  oi  firms — excej  t  there  are  attached  the  actual  signatures  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfictoiy  security  will  be  required  by  deposit  of 
money  to  tho  amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  ba  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 
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The  works  are  to  be  commenced  immediately  after  the  perioa  wkoee  **  Tender  "  hv 
been  accepted  shall  have  entered  into  contract,  and  roost  be  proceeded  with  in  sa^  i 
manner  &s  to  fully  satisfy  the  department  of  Public  Works  that  the  whole  of  the  woria 
described  in  the  foregoing  specificatiwU  and  embraced  in  the  contract  can  be  fuUy  codh 
pleted  on  or  before  the  20th  day  of  June,  1879. 

JOHN  PAOE^ 

iJhief  Engineer  of  Pubiie  Wcrhk 
Ottawa,  17th  Jidy,  1877. 
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APPENDIX   No.  25. 


WELLAND   CANAL. 


MPEGIFIGATION  Jar  the  Enlargement  and  Deepening  cf  PORT 
COLBORNE  HARBOR,  Construction  of  Pier  Work,  etc.,  etc.; 
SECTION  No.  THIRTY  SIX. 


The  works  to  be  done  on  this  section  are  chiefly  the  extension  of  the  west  pier 
about  400  feet  further  into  the  lake ;  deepening  the  entrance  channel  from  the  lake 
inward  ;  rebuilding  the  superstructure  of  part  of  the  west  pier  and  the  whole  of  that  on 
the  east  side ;  constructing  a  beacon  on  the  south-east  side  of  the  entrance,  (near  the 
plaoe  where  a  buoy  is  at  present  moored)  and  building  four  detached  blocks  of  pier  work 
between  it  and  the  outer  end  of  the  present  east  ]>ier  ;  removing  and  rebuilding  about 
TOO  feet  of  the  west  docking,  from  the  ferry  recess  outward  ;  deepening  the  basin  and 
enlarging  it  to  the  extent  represented  on  the  plan,  and  such  other  works  as  are  herein 
deaoribed 

The  chilnnel,  from  the  lake  northward  to  about  the  southern  line  of  the  contem- 
plated enlargement  of  the  basin,  is  to  be  sunk  to«  depth  ot  five  feet  below  the  top  of  the 
present  mitre  sill  of  the  entrance  lock.  From  the  latter  place  to  the  lock  the  depth  will 
gradaally  diminish  to  about  four  feet  below  the  top  of  the  lock  sill. 

The  sidelines  of  the  basin,  together  with  those  laid  out  for  its  extension,  ai*e  to  be 
maintained,  and  the  respective  range  lines  of  the  west  pier  outward  will  be  continued,  as. 
well  as  that  of  the  outer  portion  of  the  pier  on  the  east  side. 

The  southern  boundary  of  the  section  is  the  line  of  17  feet  of  water  in  the  l^kes  at  a 
time  when  it  stands  12  feet  over  the  mitre  sill  of  the  present  lock ;  and  the  south  side  of 
Cha^otte  Street,  near  the  lock,  may  be  considered  as  its  northern  end.  It  should,  how- 
•fver,  be  clearly  undorstood  that  the  Department  of  Public  Works  reserves  to  itself  the 
right  of  determining  at  any  time  on  or  before  the  first  day  of  November,  1876,  at 
what  poii^t  or  piace  in  the  basin  the  northern  boundary  shall  terminate. 
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This  condition,  it;  should  be  borne  in  mind,  may  be  enforced,  although  the  contractor 
may  have  done  work  to  the  north  of  the  line  before  a  decision  is  arrived  at,  -without 
giving  cause  for  any  claim  for  compensation,  other  than  for  the  actual  quantity  of  vork 
done  at  the  respective  rates  stated  in  the  tender. 

Contractors  have  an  opportunity  of  trying  or  examining  for  themselves  the  nature 
of  the  material  to  be  removed  from  the  bottom  of  the  channel  and  basin  ;  still  it  may  be 
stated  for  their  information  that,  in  both  cases,  it  embraces  two  kinds  of  work,  one  of 
"which  can  be  executed  by  means  of  an  ordinary  dredging  machine  :  but  the  other 
consists  of  a  hard  class  of  rock,  with  numerous  nodules  of  flint  interspersed.  The  depth 
of  water  over  the  rock  alongside  of  the  west  pier  is  from  9 J  to  10 J  feet,  increasing 
toward  the  east  at  the  rate  of  about  one  in  fifty.  At  the  north-west  side  of  the  basin,  at 
about  the  level  of  the  ix)ck  sill,  there  is  rock  with  a  dip  of  nearly  one  in  fifty  toward  the 
south-west. 

Attention  is  drawn  to  these  important  matters  at  this  time  so  that  contractors  may 
look  carefully  into  thi-m,  :vud  with  a  knowleilge  of  the  facts  be  enabled  to  determine  for 
themselves  the  value  of  the  work  to  be  done. 

For  a  width  of  400  feet  at  the  outer  end,  the  channel  is  to  be  made  of  the  depth 
above  stated  (5  fe(»t  ))elow  the  top  of  the  present  lock  sill),  thence  inward  the  width  will 
diminish  to  150  feet  at  the  narrowest  part,  or  adjoining  the  south  end  of  the  extension  of 
the  basin.  At  all  places  the  deepening  is  to  be  continued  up  to  within  15  feet  of  the 
side  lines  of  the  resf  eciivo  piers,  and  wherever  the  cuttings  exceed  a  depth  of  two  feetj 
the  sides  must  l:>e  taken  off  as  nearly  as  possible  to  an  uniform  slope  of  one  to  one,  or  to 
such  other  angle  that  the  top  line  of  the  cut  cannot  in  any  "way  impede  tho  passage  of 
vessels,  even  when  they  are  nearly  close  to  the  pier. 

When  the  work  of  deepening  the  channel  throagh  rock  is  in  progress,  the  material, 
after  it  has  been  loosened  by  blasting  or  otherwise,  must  be  removed  as  rapidly  as  possible, 
especially  if  any  part  of  the  rock  is  forced  up  higher  tlian  the  present  bottom. 

To  be  certain  of  this  course  being  strictly  carried  out,  no  more  material  is  to  be 
loosened  by  blasting  on  any  one  day,  during  the  season  of  the  navigation,  than  the  cour 
tractor  has  the  means  of  removing  the  same  day,  to  a  depth  of  at  least  that  of  the  adjoin- 
ing portion  of  the  bottom.  Similar  precautions  must  be  adopted  where  the  cutting  in  the 
basin  is  rock. 

All  dredging  operations,  whether  in  the  channel  or  basin,  must  be  conducted  in  such 
a  manner  as  to  occupy  at  all  times  the  least  possible  width,  but  especially  when  thcfv 
are  many  vessels  entering  or  leaving  the  canal.  At  such  times  the  deepening  of  the 
narrow  part  of  the  channel  is  not  to  le  proceeded  with,  and  at  other  places  arrangementB 
must  be  made  to  have  the  dumping  scows  on  the  opposite  side  of  the  dredging  machine  to 
that  on  "which  the  vessels  are  to  pass. 

The  enlargement  of  the  basin  has  so  far  advanced  that  a  "wall  along  the  east  side  of 
it  has  been  built  ;  but  with  the  exception  of  one  crib,  a  line  of  pier  "work  has  still  to  be 
formed  aci-oss  its  south  end,  to  connect  with  that  of  the  present  line.  To  the  noifUi  of 
the  outer  angle  thus  formed,  the  old  pier,  for  a  distance  of  about  650  feet,  most  be 
removed  down  to  the  depth  previously  stated. 

The  present  docking  or  pier  on  the  west  side,  fi-om  the  ferry  recess  outward,  having 
settled  so  much  on  the  front  side  as  to  render  it  insecure,  about  700  feet  of  it  must  I* 
removed,  and  at  the  same  time  a  seat  for  a  new  line  must  be  formed  at  a  depth  of  fully 
six  feet  below  the  lock  sill. 
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The  removal  of  this  part  of  the  old  work  is  not,  however,  to  be  proceeded  with  until 
rafter  the  contractor  has  furnished  and  delivered  in  the  vicinity  such  a  quantity  of  suitable 
timber  as  may  be  requii-ed  for  the  new  docking. 

The  material  excavated,  dredged  or  taken  out  for  the  deepening  of  the  -entrance  to 
the  harbor,  or  for  the  enlargement  and  deepening  cf  the  basin,  or  the  removal  of  the 
old  pier  work,  must  all  be  tiiken  out  into  the  lake  in  scows  and  dumped  as  close  to  th« 
shore  as  possible  beyond  the  first  point,  about  ono  mile  east  of  the  entrance  piers,  or  at 
such  other  places  beyond  the  line  of  six  fathoms  of  water  as  may  be  directed. 

It  is  to  be  clearly  and  distinctly  understood  that  all  the  excavation  or  dredging 
done  towards  deepening  the  enti^ance  channel,  deepening  and  enlarging  the  basin  through 
rock  and  all  other  matiTJal,  also  the  removal  6f  the  pier  work  on  the  east  and  west  sides 
of  the  channel,  will  be  measured,  computed  and  paid  for  in  the'* solid."  For  this  purpose 
accurate  levels  and  soundings  will  be  taken  over  the  whole  area  to  be  deepened  in  the 
channel  and  basin,  before  the  works  are  commenced,  and  referr«^d  to  a  fixed  and 
j>ermanent  bench  mark.  DupHcaJ.e  copies  of  the  sections  made  from  these  sound- 
ings will  be  ]»repared,  one  of  which  will  be  placed  on  record  in  the  office  of  the 
Departmen^t  of  Public  Works,  and  the  other  will  remain  in  the  office  of  the  Resident 
Engineer.  From  these  documents,  after  it  has  been  fully  asccitained  that  the  different 
places  have  been  excavated,  dredged  or  otherwise  sunk  to  the  respectiv3  depths  con- 
templated, the  items  of  work  done  and  for  which  the  contractor  is  entitled  to  be  paid, 
will  be  computed. 

Extension  op  West  Pier. 

The  west  pier  is  to  be  carried  400  feet  further  into  the  lake,  and  there  terminate  in 
a  square  60  x  GO  feet,  ii  side  of  which,  to  tlie  end  of  the  present  pier,  the  width  will  be  30 
feet^  and  the  whole  will  be  formed  of  crib  work  up  to  about  the  surface  of  low  water. 

Crib  Work — to  be  oi  the  full  width  above  stated  and  in  lengths  of  at  least  30  feet. 

The  sides  and  ends  to  be  of  timbers  not  less  than  1 1  inches  square, 

«traighl,  sound  and  full  on  the  eilges,  carried  up  vertically  to  within  two  feet  of  the  water 

sarface,  where  a  batter  of  one  in  twelve  is  to  be  commenced  on  both  the  front  and  rear 

sides. 

Framing. — ^The  outer  timbers  of  the  cribs  are  to  be  framed  so  as  to  leave  a  space  of 
2  inches  between  the   different  courses,  and  at  the  angles  they  are  to  be 
connected  by  double-bevelled  dovetails  arranged  so  that  every  end  timber  shall  be  dove- 
tailed into  two  side  timbers,  and  the  side  timbers  be  similarly  placed  between  those  form- 
ing the  ends. 

At  each  corner  in  every  course  a  i*ag-bolt  12  inches  long  and  five-eighths  (|)  of  an 
inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  11  inches 

at  both  ends,  and  of  the  full  length  of  the  outside  width  of  the  different 

«rib8.     Tliey  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  ties 

resting  on  the  different  rounds  of   timber  shall  be  mid-way  between  those  of  the  coui'ses 

immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timber's  under  and  over  them,  the 
dovetail  to  splay  1  \  inches  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  1 1  inches 
Ajb  the  oaier  end. 
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Under  the  }  ead  of  eacU  tie  at  the  joint  between  the  courses  iromeiliatelj  below  it  a 
bkx)k  1  X  1 1  X  1 1  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  21 
feet  long,  seven-eighths  (|)  of  an  inch  diameter,  is  to  be  driven  through  (he  head  of  each 
tie,  passing  down  through  the  course  on  whic4i  it  rests,  the  block  and  course  under  it  and 
four  inches  into  the  head  of  the  next  cross  tie.  ^ 

Longitudinal  Ties. — In  all  the  cribs,  longitudinal  ties  10  inchen  thick  are  to  be 
framed  into  and  dovetailed  between  the  alternate  tiers  of  end 
timbers,  have  blodks  under  them  and  be  secured  by  bolts  of  similar  dimensions  and  in 
Hke  manner  as  descnlied  for  the  transverse  ties  into  which  they  are  to  be  notched  and 
fastened  at  the  ciossings  by  means  of  white  oak  treenails  2  inches  db  meter  and  16  mckm 
long. 

In  the  cribs  forming  the  terminations  of  the  pier  there  must  be  longitudinal  ties  in 
every  course  placed  alternately  10  feet  and  20  feet  from  the  face  side. 

The  cribs  ai^  to  be  further  secui*ed  by  vertical  ranges  of  bindei*s  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three  ranges 
on  a  side,  that  is  to  say  :  One  at  or  near  each  angb  and  another  in  the  centre,  making  in 
all  six  vertical  ranges  in  a  crio.  The  planks  are  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  from  the  inside  with  10-inch  spikes  five-eighths  (|)  of  an  inch*diameter, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  every  cross- 
ing of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  from  8  to 
10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  lengths  in  all  cases  ahaU 
,  reach  down  at  Ifeast  two  feet  lower  than  the  top  of  the  plank  of  the  same  range  below. 

Ballast  Floors — to  consist  of  flattened  timl>ers  10  inches  in  thickness  and  of  the 
full  length  of  the  width  of  the  respective  cribs.  They  are  to  be 
laid  transversely  from  five  to  six  inches  apart  and  rest  on  either  the  first  or  second  course 
of  fride  timbers,  as  may  be  directed,  and  to  which  every  alternate  piece  is  to  be  fastened 
at  each  end  by  a  bolt  three  fourths  (f)  of  an  inch  diameter  and  18  inches  long.  There 
are  to  be  two  longitudinal  timbers  dovetailed  into  and  seciu*ed  to  the  end  pieces  at  the 
proper  height  to  form  bearings  for  the  floor. 

The  cribs,  from  the  bottom  upwards  to  low-water  line,  may  be  formed  either  of  pine^ 
ceder,  ash,  tamarack  or  elm  timber ;  but  whatever  kind  is  used  ic  must  lie  straight  and  of 
good  quality,  free  from  shakes,  sipwood,  unsound  knots  or  other  defects. 

Before  a  crib  is  put  together  the  contractor  must  take  correct,  close  soundings  dree 
the  place  it  is  to  occupy  when  sunk ;  and  where  such  inequalities  occur  as  cannot  Ire 
removed,  the  bottom  of  the  crib  must  be  adapted  to  them,  so  that  when  placed  in  its  berth 
the  sides  and  ends  shall  be  plumb  and  the  whole  form  a  line  correspondiag  to  that 
marked  out  by  the  officer  in  charge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor,  if  » 
direct<»d,  must  lay  a  platform  of  p'ank  over  it  of  sufficient  size  and  strength  to  cany 
enough  stone  to  sink  it ;  and  when  thus  sunk  and  aHcertaincd  to  be  on  the  proper  line  and 
place,  the  crib  is  to  be  filled  with  an  approved  class  of  moderate-sized  stone,  cloeeljr 
packed. 

The  square  head  at  the  outer  end  may,  up  to  low  water,  consist  of  four  cribs,  each 
SO  X  30  feet 

When  the  whole  of  the  cribs  shall  have  been  sunk,  well  filled  with  stone  and  settled 
in  llieir  respective  bei'ths,  the  sides  must  be  brought  to  an  uniform  height  at  low- water 
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line,  either  by  cutting  down  and  removing  the  top  timbers  or  using   suitable  levelling 
fkceBy  as  may  ^required. 

Thc  Buperstbucture — is  then  to  be  commenced  and  carried  up  with  a  batter  of 
one  in  twelve  to  the  height  of  other  parts  of  the  pier  or  to 
mch  other  height  as  directed.  The  face  timbers  to  be  of  pine  1 2  inches  square,  generally 
not  less  than  40  feet  long,  or  of  such  other  lengths  as  will  break  joint  proi)erly  over  and 
«poa  the  different  cribs.  They  are  to  be  scarfed  at  the  ends  where  they  connect,  the 
■oarf  to  be  square  at  heel  and  toe  and  have  a  lap  of  1 8  inches  with  a  block  underneath, 
and  be  secured  with  a  bolt  18  inches  long  and  three  quarters  (|)  of  an  inch  diameter.  The 
timber  must  be  counterhewn,  if  required,  and  laid  so  as  to  leave  a  space  of  1^*  inches 
between  the  courses. 

Tbansyebse  Ties, — of  flatted  pine  timber  of  a  size  to  square  10  x  11  inches  at  both 
ends  and  of  a  sufficient  length  to  extend  across  the  pier,  are  to  be 
placed  not  more  than  10  ieet  apart  in  every  course  of  tl  e  superstructure.  They  are  to  be 
^vetaMed  and  let  into  the  side  pieces  over  and  under  them,  have  a  block  ofl^xl2xl2 
inches  insei-ted  between  the  two  courses  under  the  head  of  each,  and  be  secured  by 
means  of  rag-l>olts  seven-eighths  (|)  of  an  inch  diameter,  in  a  similar  manner  to  those 
described  for  the  cribs. 

Longitudinal  Timbers — of  flatted  pine  are  to  be  carried  up  between  the  alternate 
courses,  of  like  dimensions,  be  framed,  notched  into  oro&'i 
HfiB  and  secured  generally  as  thooe  described  for  the  cribs. 

Binding  Pieces — of  4x10  inches  pine  plank  are  to  be  placed  vertically  inside  for 

the  entire  height  and  fastened  with  spikes  five-eighths  (|)  of  an 

inch  diameter  and  10  inches  long,  one  at  every  crossing  of  a  face  timber.     They  are  to  be 

mn  more  than  14  feet  apart  and  are  in  every  case  to  form  continuations  of  the  respeotivo 

imnges  underneath. 

Stringers. — To  form  bearings  for  the  top  covering,  five  stringers,  each  7  x  10  inches 
of  pine,  ai'e  to  be  laid  the  whole  length  of  the  extension,  secured  to  the 
•rau  ties  and  placed  at  a  like  height  as  the  side  timbers. 

The  whole  interior  of  the  superstructure  must  be  tiUed  with  a  good  class  of  stone, 
ewried  up  as  the  timber  work  proceeds,  and  care  taken  to  pack  them  well  around  and 
between  the  ties,  as  well  as  to  have  the  top  part  properly  levelled. 

Top  Covering— to  be  of  a  good  quality  of  3-inch  pine  plank  of  sufficient  length  to 
pass  over  the  side  timbers  and  meet  on  the  centre  stricger.  They 
are  to  be  laid  crosswise,  one  inch  apart,  and  be  fastened  at  the  ends  and  at  every  crossing 
of  a  stringer  with  6-inch  pressed  spikes.  The  covering  is  to  be  further  secured  by  cham- 
ibred  cap-pieces  of  white  oak  or  rock  elm  10x6  i)ichc8 — ono  range  along  each  side  and 
another  in  the  centre  over  the  joinings  of  the  plank.  The  cap-pieces  are  to  be  fastened 
with  rag-bolts  three-fourths  (f)  of  an  inch  in  diameter  and  18  inches  long. 

If  dii*ected,  waling  pieces  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on  the 
adges,  are  to  be  placed  along  the  channel  side  of  the  pier  within  5  feet  of  the  top,  or  at 
•noh  other  height  as  may  be  subsequently  decided.  They  are  co  be  fastened  with  rag-bolts 
one  and  one-eighth  inch  in  diameter  and  20  inches  long,  made  with  good  upset  heads  and 
driven  8  feet  a[iart,  or  such  other  distance  as  may  be  required. 

Tl?'e  head  or  ou*er  portion  of  the  pier  for  a  space  of  al>out  30  feet  square  in  the  centre 
•f  the  rear  part  of  the  west  side  is  to  be  carried  up  6  feet  higher  than  the  adjoining  su^)er- 
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stroctare  and  be  built  and  secured  in  like  manner  as  described  for  the  other  portiona  of 
the  work,  except  that  there  are  to  be  inside  binders  on  the  end  from  the  bottom  upwards  as 
well  as  on  the  sides,  and  the  inner  end  of  the  raised  part  is  to  l>e  st-ppod  off  or  otherwist 
made  to  form  an  easy  means  of  access,  and  the  top  covering  is  to  be  5  inches  thick. 

Mooring  Posts — of  white  oak  or  rock  elm,  10  feet  long  and  IG  inches  diameter,  are 
to  be  j)laced  in  the  pier  from  40  to  50  fec*t  apart,  or  at  such  other 
distances  as  may  l>e  subsequently  determined.  They  must  be  properly  dressed,  covered 
on  top  with  a  cast  iron  cap-piece,  notched  ac  bottom  to  receive  cross  pieces  5  feet  long,  be 
fastened  to  the  cross  ties  with  screw-bolts  of  IJ-inch  round  iron,  and  be  otherwise  secured 
as  directed,  placed  so  as  to  stand  18  inches  over  the  top  covering  and  have  the  ballast 
around  them  well  packed. 

The  sides  of  all  the  superstructure  must  bq  hewn  down  neatly  and  everything  done 
that  is  necessary  (although  not  herein  particularly  mentioned)  to  place  the  whole  in 
finished  and  satisfactory  condition. 

On  the  east  side  of  the  entrance  channel  four  detached  blocks  of  pier  work,  each  120 
feet  long  and  3')  feet  wide,  will  be  built  about  equal  distances  apait  l»etween  the  outer  end 
of  the  east  pier  and  the  west  end  of  the  reef,  on  wiiich  a  large  buoy  is  mooi*ed.  The  cribei 
of  which  they  are  formed  must  be  of  timber  of  like  dimensions,  framed,  put  together, 
secured  with  rag-bolts  and  vertical  binders  connecting  the  lower  course  of  timber  with 
those  above,  have  their  bottoms  adapted  to  the  positions  they  are  to  occupy,  and  be  in  every 
respect  of  a  similar  class  of  workmanship  and  material, arranged,  sunk  and  filled  with  stone 
ballast  as  described  for  those  in  the  extension  of  the  west  j  ier.  The  superstnicture  over 
them  to  be  of  pine  timber,  arranged,  framed,  fastened  with  bolts  and  binders  connecting 
the  upper  and  lower  timbers,  be  filled  with  ballast  and  planked  on  top  aa  previooslj 
des:cribed  for  the  west  pier. 

In  each  of  the  four  blocks  three  white  oak  mooring  posts  are  to  be  placed  and 
secured  in  like  manner  as  above  stated. 

The  pier  work  or  docking  at  the  south  end  of  the  new  portion  of  the  basin  is  to  be 
20  f«et  in  width,  for  which  a  seat  one  foot  below  the  general  bottom  must  be  excavated 
and  prepared  ;  to  enable  this  to  be  done,  a  slope  of  one  horizontal  to  one  vertical  will  be 
allowed  on  the  south  end  of  the  cut.  The  outer  or  face  timbers  of  both  the  crib  woi^ 
and  superstructure  of  this  portion  of  the  work  must  be  framed  and  laid  so  that  the  hori> 
zontal  joints  between  the  different  courses  of  timber  shall  at  no  place  exceed  one  half  (^) 
an  inch  ;  but  in  all  other  respects  they  ara  to  be  framed^  put  together  and  secured  with 
■bolts  and  binders  connecting  the  lowest  with  the  upper  timbers,  and  be  sunk  and  filled 
with  ballast  as  previously  described  for  the  extension  of  the  west  pier,  except  that  thero 
are  to  be  no  longitudinal  ties  in  them.  At  the  outer  end  where  the  new  and  old  pien 
connect,  the  ang\e  is  to  be  oblique,  as  indicated  on  plan. 

Docking  on  West  Side. — The  present  insijoure  portion  of  the  old  docking  on  the 

west  side  is  not  to  be  removed  any  faster  than  the  con- 
tractor is  ])repared  to  replace  it  with  the  crib  work  of  the  new  line  ;  but  when  once  com- 
menced, tills  part  of  the  work  must  be  urged  forward  as  expeditiously  as  possibla 

From  the  ferry  recess  outward  for  a  distance  of  630  feet  the  new  crib  work  will  be 
18  feet  in  width  at  bottom,  thence  for  the  distance  required  it  will  be  30  feet  wide  at 
bottom. 

To  enable  the  seat  for  this  stretch  of  the  work  to  be  sunk  to  the  required  depth  of 
1  foot  below  bottom  or  6  feet  below  the  lock  sill,  and  the  bottom  projierly  levelled  for  thf 
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cribs,  a  Rlope  of  one  to  one  will  be  allowed  on  the  rear  side,  but  with  the  full  and  distinct 
nnderstanding  that,  after  the  cribs  are  in  place  and  the  pier  carried  to  its  intended  height, 
the  contractor  shall  till  and  level  up  the  space  in  rear  with  the  small  pieces  of  the  rock 
excavated  from  the  channel  or  basin,  or  in  such  other  way  as  may  be  directed,  at  his  own 
cost  and  ex[>ense,  without  any  claim  for  compensation  other  than  that  allowed  for  the 
rear  slope  above  mentioned. 

The  docking  to  be  of  the  width  stated,  formed  of  crib  work  in  lengths  of  30  feet  or 
more,  up  to  low-water  line,  over  which  the  superstructure  will  be  continuous. 

The  face  timbers  of  the  ciibs  must  be  12  inches  squai*e,  but  the  end  and  rear  timbers 
may  be  11  inches  squai-e.  Ties  to  be  of  a  size  to  square  10x10  inches,  and  the  floor 
timbers  are  to  be  at  least  9  inches  thick. 

Tlie  outer  or  face  timbers  of  the  cribs  must  be  framed  and  laid  so  that  the  horizontal 
joints  between  the  difft^rent  courses  shall  be  close  f.»r  at  least  two-thirds  of  their  length, 
and  nowhere  exceed  one- half  (A)  of  an  inch.  In  all  other  respects  they  are  to  be  framed, 
dovetailed,  and  secured  by  means  of  bolts  and  binding  pieces  connecting  the  lowest  with 
the  upper  timbers,  have  blocks  under  the  back  ends  of  the  ties,  and  be  of  a  similar  class  of 
work  as  <lcscribed  for  the  extension  of  (he  west  ])ier,  except  that  the  blocks  under  the 
ties  will  be  only  one  iach  thick,  and  that  no  longitudinal  stringers  will  be  used. 

The  bottoms  of  the  cribs  are  to  be  adapted  to  the  respective  places  they  are  to  occupy 
when  in  position,  and  when  sinking  them  a  loaded  platform  on  the  top  is  to  bo  used  so 
that  they  can  be  arranged  con-ectly.  on  tlie  line  and  at  the  place  required.  They  ai'e  then 
to  be  filled  with  an  approved  class  of  stone,  care  being  taken  wherever  practicable  to  pack 
the  ballast  close  around  and  between  the  ties. 

After  the  tops  of  the  cribs  have  been  brought  to  an  uniform  height  at  low- water  line, 
the  superstructure  is  then  to  be  commenced  and  carried  up  with  sides  and  ties  of  pino 
timber,  framed,  dovetailed,  fastened  with  bolts,  have  blocks  under  the  heads  of  the  ties 
and  be  secured  with  binding  pieces,  be  planked  on  top  and  have  cap  and  wale  piex^es,  etc., 
as  described  for  the  upper  part  of  the  extension  of  the  west  pier,  except  that  there  will 
be  no  longitudinal  stringers  other  than  those  required  to  form  bearings  for  the  top  covering. 

The  contractor  is  not,  however,  to  provide  either  stringers  or  plank  for  the  covering 
of  the  north  half  of  the  docking  until  ofHcially  notified  to  that  eflect,  as  on  that  part  of 
it  a  layer  of  gravel  from  6  to  8  inches  deep  may  be  substituted  for  plank. 

The  superstructure  of  the  east  pier,  from  the  new  part  of  the  basin  outward  (520  x  20 
feet,)  and  a  large  poHion,  if  not  all  of  the  west  pier  (30  feet  wide,)  must  be  taken  down 
to  water  line  and  rebuilt  to  about  the  same  heii^ht  as  at  present,  19  feet  over  the  mitre 
8ill  of  the  lock. 

In  both  cases  the  old  materials  are  to  be  removed  down  to  low-water  line,  or  lower 
where  the  timbers  are  unsound,  and  must  be  taken  to  such  places  as  may  be  directed,  and 
the  stone  placed  in  such  ))ositions  as  will  admit  of  their  being  used  advantageously  in  the 
new  portions  of  the  works.  All  iron  bolts  found  in  the  old  works  must  be  carefully 
preserved,  straightened  and  otherwise  prepared  for  use  in  the  new  superstrucuui*e.  Thi 
-cost  of  removal,  straightening  and  subsequently  driving  them  in  the  new  work  must 
all  hj  embraced  in  the  bulk  sum  tendered  for  the  removal  and  replacing  of  old  materials 
per  hundred  lineal  feet  of  the  respective  piers. 

All  the  side  timbers,  ties  and  stringers  of  the  new  superstructure  to  be  of  pine 
timber,  of  sound  and  approved  quality,  framed,  put  together  and  secured  as  herein 
Aeacrih  id. 
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Wbeii  a  sufficient  stretch  of  the  old  work  shall  have  beeir  taken  up,  the  sides - 
«f  the  cribs    must   be    brought  to  an    uniform   height  at  low- water  mark,  either    bj 
eottiQg  Hown  and  removing  the  top  timbei'S,  or  mting  suitable  levelling  pieces  as  roaj  be 
required. 

The  side  timbers  are  to  be  12  inches  square,  generally  not  less  than  40  feet  long,  or 
ef  anch  other  lengths  as  will  break  over  and  upon  the  different  cribs.  No  two  joints  in 
adjoining  courses  are  to  be  nearer  each  other  than  10  feet,  and  no  two  vertical  joints  in 
the  alternate  courses  are  to  be  nearer  each  other  than  5  feet. 

The  whole  of  the  work  connected  with  rebuilding  the  superstructure  of  the 
respective  piers  is  to  be  framed,  the  timber  laid,  the  ties  dovetailed,  fastened  with  bolts 
and  treenails,  and  be  further  secured  with  binding  pieces  of  4  x  10  inches  pine  plank, 
placed  vertically  inside,  not  more  than  1 4  feet  apai*t,  and  exten(!ing  from  at  least  one 
foot  below  water  line  to  the  upj>er  side  of  the  top  timber,  and  have  every  part  of  the 
work  executed  and  finished  as  provided  for  and  desciibed  in  a  preceding  part  of  this 
specification  for  the  sup3rstraoture  of  thfi  extaasion  to  thd  W3st  pier,  exoe(>t  that  there 
will  be  no  longitudinal  stringers  in  the  east  pier  other  than  those  required  to  form  bear^ 
kiga  for  the  plank. 

Stone  Filling. — The  whole  interior  of  the  new  superstructure  must  be  filled  with 
stone  as  the  timber  work  proceeds,  and  care  taken  to  pack  them 
well  aronnJ  and  between  ties,  as  well  as  to  have  the  top  properly  levelled.  The  stones 
at  present  in  the  pier  to  be  used  first,  all  the  expenses  connected  with  the  removal  of 
which  out  of  the  old  work  and  placing  them  in  the  new  must  be  embraced  in  the  balk 
itnn  stated  in  the  tender.  It  other  stones  are  required  for  filling  or  levolUur,  they  must 
be  provided  by  the  contractor,  and  will  be  paid  for  at  the  rate  mentioned  for  those  in 
•ther  parts  of  the  work. 

B£ACOK. 

To  mark  out  the  south-east  side  of  the  entrance  channel,  a  beacon,  constructed  of 
timber  work,  ballasted  with  stone,  is  to  be  placed  in  about  15  feet  of  water,  near  tho  south- 
east end  of  the  reef,  on  which  a  buoy  is  at  present  moored.  It  is  to  be  octagonal  in 
plan,  measurmg  50  feet  on  the  diagonals  at  the  bottom,  carrifd  up  with  a  batter  of  one 
in  twelve  on  all  the  outer  sides  to  a  height  of  20  feet  over  the  water  suifaoe,  wh^re  an 
ofiset  is  to  l>e  made.  In  the  middle  a  frame  structure  is  to  be  erected,  of  a  similar  form 
to  the  base,  and  over  this*there  is  to  be  a  light  iron  ball,  supported  on  %  pole,  pkeed  in 
the  centre  for  that  purpose. 

The  whole  to  be  framed,  put  together  and  secured  iu  the  manner  herein  dedoribed 
and  rept evented  on  the  general  plan. 

Framino. — The  face  timbers  of  the  beacon,  from  the  bottom  up  to  20  feet  over  the 
water,  are  to  l)e  12  inches  square,  of  the  full  length  of  the  sides  of  the 
octagon  and  necessary  connections.  They  anj  to  be  framed  so  as  to  leave  a  vertical  space 
of  2  inches  between  the  different  courses,  and  at  the  angles  the  respective  side  pieces  are 
to  be  connected  by  double-bevelled  devetails,  ananged  throughout  so  that  both  ends  of 
every  timber  shall  be  dovetailed  into  and  between  two  other  timbers  on  the  adjoining 
sides.  At  each  comer  of  the  octagon,  ifi  every  course,  a  rag-bolt  12  inches  long'  and  five-, 
sighths  (I)  of  an  inch  diameter  is  to  be  driven  through  the  dovetail. 

Oboss  Ties — to  be  at  least  10  inches  thick,  of  a  sufficient  size  to  square  10  k  12 

inches  at  both  ends — four  of  which  in  every  altemate  couise  of  nde 

timbers  must  be  of  suttlciont  Ippgth  to  reach  entirely  across  the  structured — the  otheca  to 
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be  dT  the  lengths  indicated  on  the  plm,  and  so  arranged  that  there  shall  be  one  tie  and, 
alternately,  two  ties  in«  course  on  each  side  of  the  oct>\gon.  The  ties  are  in  all  cases  to 
be  at  right  angles  to  the  enter  face  or  sides  in  which  tbey  are  placed,  and  under  the  head 
of  each,  at  the  joint  l»etween  the  courses  immediately  btlow  it,  a  block  2  x  12  x  1:2  inches 
is  to  lie  inserted  to  give  an  uniform  beaiing ;  and  a  rag-bo't  2i^  feet  lon^,  and  eevei^ 
eighths  (|)  of  an  inch  diameter  is  to  be  diiven  through  the  head  of  e:u-h  *ie,  passing 
down  through  the  course  on  wthicli  it  rests,  the  block  and  course  under  it  and  4  inches 
into  the  head  of  the  next  cross  tie.  The  inner  ends  of  the  short  ties  are  to  be  notched  on 
and  into  those  that  pass  entirely  through  the  struf*ture,  and  be  fastened  at  the  crossings 
with  three-quarter  ,(|)-inch  bolts  14  inches  long,  blocks  being  placed  under  the  crossings 
of  all  the  thorough  ties,  and  at  such  other  places  as  may  be  required. 

The  beacon  is  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside  and 
extending  from  the  but  torn  up  to  10  feet  over  the  water  surface.  There  are  to  be  two 
ranges  on  each  side  of  the  octagon,  placed  so  that  they  shall  be  about  equal  distances 
apart  all  round  the  stnicture.  The  planks  ant  to  be  4  inches  thick  and  10  inches  in 
width,  fastened  with  10-inch  spikes  tiveyeighths  (f)  of  an  inch  diameter;  two  driven 
into  each  of  the  lowest  side  pieces  and  one  at  every  crossing  of  a  side  timber  from  the 
lowest  timber  upward. 

Ballast  Floor — to  consist  of  flatted  timbers  10  inches  in  thickness,  laid  from  5  to 
6  inches  apart  on  fonr  transverse  bearers  and  resting  on  a  projec- 
tion formed  by  the  second  course  of  side  timbers,  which  must  be  18  inches  in  width  for 
that  purpose. 

The  sides  and  ties  are  to  be  of  an  approved  description  of  rock  elm  timber,  of  the 
dimensions  before  stated. 

If  the  site  is  found  to  be  of  an  irr^ular  height,  the  inequalities  must  either  be 
removed  or  the  bottom  of  the  structure  adapted  lo  tliem,  and  such  precautions  adopted  as 
will  ensure  an  unifoinu  bearing  and  a  like  batter  on  all  sides. 

The  stone  ballasting  must  be  Tcept  up  with  the  wood-work,  and  care  taken  that  the 
whole  interior  shall  be  fully  and  properly  filled  with  a  good  class  of  stone  of  such  a  dze 
as  can  be  easily  handled. 

At  the  height  of  20  feet  over  the  water  surface,  the  top  is  to  be  covered  with  3-inok 
pine  plank  laid  with  an  inclination  outwards,  and  fastened  with  7-inch  pressed  spikes  to 
proper  bearers  secured  to  the  sides  and  tie& 

From  4  feet  >>elow  the  water  surface  to  20  feet  over  it,  the  whole  of  the  beacon  is  to 
be  sheeted  with  white  oak  or  i-ock  elm  plank,  five  inches  thick,  and  of  the  full  length  (23 
feet)  aliove  stated,  well  jointed,  the  lower  ends  chamfered,  and  the  whole  fastened  in  the 
manner  directed  with  ragged  spikes  three-fourths  (|)  of  an  inch  in  diameter  and  12  inches 
long. 

The  angles  are  to  be  secui-ed  with  straps  of  wrought  iron,  3  inches  wide  and  three 
eighths  (|)  of  an  inch  thick,  put  on  over  the  sheeting  and  extending  G  feet  along  each  side, 
fastened  with  five  rag-bolts  on  aside,  one  within  8  inches  of  the  angle,  one  3  inches  from 
the  <>nd,  and  the  other  three  at  equal  distances  apart  They  are  to  bo  put  on  about 
14  inches  from  centre  to  centre,  up  to  12  feet  over  the  water  surface,  thence  they  are  to 
be  25  inches  apart,  care  being  taken  in  all  cases  to  place  them  as  far  above  or  below  the 
horizontal  openings  in  the  sides  as  will  ensure  a  good  bold  for  the  fastening  bolts. 

The  straps  are  to  be  punched  and  the  holes  countersunk.  Bolts  to  be  12  inches  long, 
three-fourths  (f)  of  an  inch  diameter,  mgged  at  the  ends,  and  the  necks  made  to  fill  the 
holes  in  the  stiaps,  and  have  good  ii[>set  heads. 
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The  upper  part  of  the  structure  is  also  to  bo  octagonal,  made  of  framework  consisting 
of  eight  angle  posts  of  pine,  placed  so  as  to  have  a  batter  of  one  in  12  on  all  bides,  and 
connected  hy  four  ranges  of  horizontal  binders,  mortised  and  tenonned  into  them,  and  well 
pinned.  Cross  [»ieces  are  to  be  notched,  framed  into  and  fastened  between  every  tier  of 
bindei's,  and  the  whole  is  to  be  further  secured  by  four  wrouuht  iron  8crew-l)olts  1^  inches 
diameter  »it  eacli  of  the  four  ranges  of  binders.  The  posts  are  to  pa^s  down  7  feet  below 
the  top  of  the  offset,  be  secured  to  tlie  cross  ties  with  screw-holts  of  l|-inch  iron,  and. 
have  the  stones  around  the  foot  of  them  well  packed. 

• 

Sheeting — for  tlie  outside  to  be  of  2-inch  pine  plank,  dressed,  grooved  and  tongued, 

and  put  on  vertionlly,  in  widths  not  exceeding  6  inches,  and  fastened  to 

the  bindei's  with  6-inch  pressed  spikes.     Pieces  of  the  same   thickness  and  6  inches  in 

width  are  to  be  f  »stened  at  the  angles  to  which  the  sheeting  planks  are  to  abut.     The  top 

is  also  to  be  covered  with  2-inch  plank,  laid  so  as  to  have  an  inclination  outwards. 

The  centre  pole  to  stand  7  feet  over  the  top  of  the  framework,  and  pass  down  14 
feet  into  the  interior,  and  be  well  fastened  to  the  different  tiei-s  ot  cross  pieces. 

Ball — for    top  to  be  3  feet  diamef-er,  formed  of  strips  of    wrought  iron   three' 

sixteenths  (^\)  of  an  inch  thick  and  1 J  inch  wide,  bent  to  a  ci;x;ular  form, 

placed  vertically  li  inch   apart,  and  riveted  to  suitable  interior  pieces.     In  the  bottom 

part  an  opening  8  inches  diameter  is  to  be  formed,  and  provision  made  for  proper  means 

of  fiistening  it  to  the  pole,  both  at  top  and  bottom. 

Painting. — The  upper  framework  portion  of  the  beacon  is  to  be  painted  thi-ee  coats ; 
one  sitle  of  the  octagon  to  be  white,  and   the  next  red,  alternately.     The 
ball  to  be  painted  a  red  color. 

The  different  woiks  herein  described  or  enumerated  ai*e  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  directions  of 
the  officer  in  immediate  charge,  altliough  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particulai  ly  described. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  enlarging  and  deepening  the  basin,  con- 
structing new  stretches  of  pier,  rebuilding  superatructures  of  other  parts,  or  the  disposal 
of  the  excavated  ur  dredged  material,  the  contractor  must  be  governed  by  the  canal 
regulations  and  the  interpretation  put  upon  them  by  the  officer  entrusted  with  that 
duty;  he  must  further  use  every  pi-ecaution  to  guaid  against  interrupting,  impeding  or 
in  any  interfering  with  the  navigation,  as  he  will  be  held  strictly  and  legally  liable  for 
all  damage,  loss  or  detention  that  any  vessel,  when  passing  through  the  canal,  may 
sustain  from  any  of  his  acts,  whether  such  result  from  a  desire  to  prosecute  the  works, 
inattention  or  any  other  cause. 

Contractoi*s  will  see  fi-om  the  printed  form  of  tender  that  they  are  exi)ected  to  state 
a  rate  at  which  they  are  willing  to  undertake  the  removal  of  the  rock  measured  in  the 
solid,  and  another  rate  if  the  stone  after  removal  bo  measured  in  closely-jmcked  piles.  It 
is,  however,  to  be  clearly  understood  that  the  Department  of  Public  Works  reserves  the 
right  of  accepting  either  of  these  off*ers  as  a  whole,  or  of  accepting  the  offer  for  rock 
excavation  in  the  solid  for  one  or  more  parts  of  the  work,  and  that  for  the  measure- 
ment of  the  stone  in  piles  for  other  parts.  To  enable  the  rock  to  be  measured  after  it 
baa  been  excavated,  the  contractor  must  remove  it  to  some  suitable  place,  and  there  have 
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it  piled  closely  in  some  regular  shape,  to  the  full  satisfaction  of  the  officer  in  immediate 
charge. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  temporary  roads,  or  for  the  placing  or  preparing  materials  beyond 
tlie  limits  of  the  canal  lands  in  that  vicinity.  He  must  also  provide  and  deliver,  at  his 
own  cost,  all  necessary  materials,  and  furnish  all  plant,  tools,  vessels,  machinery,  equip- 
ment, labor  and  everything  necessary  for  the  satisfactory  execution  and  completion  of 
the  diflerent  works  contemplated  in  this  specification. 

All  the  materials  used  in  tho  works  must  be  of  the  best  class  of  their  i*espective 
kindn,  and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of 
their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due 
prosecution  of  the  ditlerent  works  as  herein  described  and  the  instructions  that  may 
from  time  to  time  be  given  by  the  engineer  or  authorized  officer. 

Tenders  will  nob  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  a  deposit  of  money,  public  or  municipal  securities,  or  bunk  stocks,  to  an 
amount  o^five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  onl)/  of  the  progress  estimates  will  be  pju*!  until  tho  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying 
out  of  these  cotditions  as  well  as  the  due  performance  of  tho  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  bo  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contitict  can  be  fully  completed  on  or  before  the  first  day  of 
June,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Warkg, 
Ottawa,  loth  June,  1875. 
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APPENDIX  No.  26. 

mUandy  J\rovember  2eiA,  f879. 


As  directed  by  yonr  telegram  of  the  Stli  lost.,  I  have  the  honor  to  report  upon  thi 
progress  made  since  December  Tth,  lS76y  in  the  works  of  the  enUrgemeut  on  tbt 
Boutbern  Division  of  the  Weiland  Canal. 

Sections  Nos.  21  and  22. 

These  sections,  known  as  the  <'  Deep  Cut/'  and  covering  a  distance  of  nearly  twt 
miles,  were  let  as  one  contract 

The  work  has  been  satisfactorily  completed,  the  canal  having  a  bottom  width  of  ont 
hundred  feet  at  the  depth  of  three  feet  below  the  miti*e  sill  of  the  lock  at  Port  Colbome, 
with  side  slopes  of  2  to  1  from  the  bottom  to  the  level  of  the  towlAg  path,  and  above  th* 
towing  path  the  slopes  are  2^  to  1. 

Since  the  completion  of  this  contract,  some  trifling  settlements  have  been  notioed  al 
places  in  the  towing  path,  but  not  of  a  nature  to  cause  any  uneasiness. 

The  contract  was  exclusively  earth  excavation,  683,397  cubic  yards  having  been 
jiemoved  by  dredges,  and  657,641  cubic  yard 4  by  a  steam  dhovel  and  by  scrapers,  making 
a  total  of  1,341,038  cubic  yards  of  excavation  under  this  contract,  in  addition  to  th« 
416,514  cubic  yards  of  excavation  removed  from  the  east  bank  of  the  Deep  Out^  under 
H.  Ikiitchell  k  Co.'s  contract. 

During  the  last  three  years,  the  side  slopes  have  been  much  cut  up  by  rain,  and  tht 
desirability  of  sodding  or  seeding  them  becomes  ilioi-e  and  more  apparent 

Section  No.  23. 

This  section,  which  is  5,280  feet  in  length,  is  now  nearly  completed,  little  remaining 
to  be  done  with  the  exception  of  the  walls  and  fender  works  of  the  old  guard  lock,  which 
serve  as  abutments  for  the  present  swing  bridge,  and  the  adjoining  clay  bank  which 
supports  the  fenders. 

The  appliances  for  raising  the  gates  of  the  new  guard  lock  are  also  not  yet  com- 
pleted. 

At  the  close  of  navigation  in  December,  1877,  the  contractor  commenced  forming 
«  dam  across  tlie  canal  at   the  north  end  of  the  section,  to  keep  the  water  in  the  Deep 
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Cut,  at  or  above   Lake   Erie   level,  when  the  reraaining  portion  of  the   suuimit   level 
between  Port  Robinson  and  Fort  Colborne  was  unwatered. 

Another  smaller  dam  was  also  formed  to  the  south  of  the  site  of  the  new  guard  lock, 
to  keep  back-water  from  the  Chippawa  Creek  from  floodiug  the  guard  lock  pit. 

There  was  difficulty  in  making  the  dam  at  the  north  end  of  the  section  secure  ;  so 
much  so,  that  it  was  not  until  the  23rd  of  Januai*y,  1878,  that  the  excavation  below  the 
•dredged  boitom  was  commenced. 

The  extreme  mildness  of  the  winter  ot  1877-78,  and  the  quantity  of  rain  which  fell, 
increased  the  difficulties  of  a  quicksand  bottom  and  delayed  the*  excavation  beyond  all 
reasonable  expectation. 

The  centre  pier,  side  piers  and  the  main  portions  of  both  abutments  are  built  on  a 
-continuous  timber  plattorm,  188  feet  long  and  29  feet  wide,  which  platf  jrm  rests  on  a 
bed  of  concrete  of  an  average  depth  of  IS  inches,  the  concrete  being  confined  by  sheet 
piling. 

The  first  timber  of  the  platform  was  placed  Febniary  20th,  1878,  and  building  was 
commenced  March  15th,  1878. 

Building  progressed  rapicily,  and  the  abutments,  seat  piers  and  centre  pier  were 
raised  above  the  level  of  Lake  Eiia  before  the  opening  of  navigation  in  May,  1878,  and 
were  afterwards  completed  when  a  season  of  low  water  permitted. 

The  crib  portion  of  the  dam  at  the  north  end  of  the  section  was  displaced  to  such  an 
extent  as  to  encroach  upon  the  site  of  the  north  rest  pier,  and  it  became  desirable  to 
substitute  piles  tor  this  pier  and  the  proposed  crib  work  north  of  it. 

Crib  work  was  also  substituted  for  the  south  rest  pier. 

A  portion  of  the  stone  for  these  rest  piers  was  dressed  before  the  necessity  of  substi- 
tuting timber  made  itself  apparent,  and  the  stone  thus  dressed  is  now  upon  the  ground. 

A  road  has  been  graded  in  rear  of  the  spoil  bank  on  the  west  side  of  the  canal  to 
accommodate  the  travel  which  now  crosses  the  canal  at  the  present  swing  bridge,  and 
which  will  pass  over  this  road  to  the  new  swing  bridge  at  the  guard  lock  when  the 
saperstmcture  is  built 

On  the  east  side  of  the  canal  a  road  has  also  been  graded  from  the  new  guard  look 
to  connect  with  Island  Street,  in  the  Village  of  Port  Robinson. 

At  the  commencement  of  this  season's  work  it  was  expected  that  the  dredging  would 
be  completed  on  this  section,  and  to  admit  of  this  being  done,  a  ferry  scow  was  provided 
4ind  brought  to  Port  Robinson,  to  be  in  readiness  for  use  when  the  time  arrived  for 
removing  the  present  swing  bridge  and  abutments,  etc. 

It  was  considered  proper,  however,  not  to  interrupt  the  travel  at  the  swing  bridge 
antil  other  portions  of  the  dredging  were  completed,  and  although  two  dredges  have  been 
^working  during  the  summer,  there  still  remains  work  for  the  dredges  without  commencing 
the  removal  of  the  present  swing  bridge. 

It  appears  therefore  as  if  the  ferry  scow  would  not  be  brought  into  use  until  next 
fleason,  and  should  the  new  bridge  superstructure  be  put  up  this  winter,  the  ferry  scow 
will  not  be  required  there. 
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The  following  quantities  of  work  have  been  retomed  to  date  : — 

Earth  excavation,                    cubic  yards 218,621 

Timber  in  guard  lock  bottom^  cubic  feet 5,795 

"                    "        gates,              « 2,430 

Pine  plank,                              M.  ft.  B.M 37,880 

Masonry,                                   cubic  yards 2,573 

Concrete,                                           " '642 

Loose  stone  in  banks,                       "         1,263 

White  oak  piles,                       lineal  feet 6,815 

Iron  in  bolts,  etc.,                     lbs 32,5i6 

White  oak  timber,                     cubic  feet 2,741 

«         plank,  etc.,             M.  ft.  B.M 23,54d 

Grading  roads,                            rods  78 

Timber  in  cribs,                         lineal  feet 18,262 

Stone  filling  in  ciibs,                 cubic  yards 1,166 

Brass  in  lock  gates,                    lbs 670 

SBCTIOlf    24. 

This  section  is  now  completed,  the  work  being  entirely  excavation ;  the  length  of 
the  section  is  5,190  feet,  and  the  quantity  of  excavation  returned  to  date  b  258,711  cubic 
^ards. 

Section  25. 

This  section  is  a  mile  in  length,  and  in  addition  to  excavation,  comprised  the  erection 
of  the  piers,  abutments  and  crib-fender  works  for  the  new  swing  bridge  to  be  built  on 
the  line  of  the  Quaker  Koad. 

Wlien  the  summit  level  of  the  canal  was  unwatered  after  the  close  of  navigation  in 
December,  1877,  clay  dams  wem  put  in  above  and  below  the  site  for  the  bridgc^ 
works,  and  the  excavation  was  pixjceoded  with  as  rapidly  as  circumstances  would  permit 

The  bridge  piers  and  abutments  were  built  on  a  foundation  of  timber  and  planlcr 
the  timbers  being  placed  six  inches  apart,  and  the  spaces  between  them  filled  witb 
concrete. 

The  bottom  is  clay  throughout 

From  the  delay  occasioned  by  frequent  wet  weather,  it  became  evident  that  ^ 
entira  excavation  could  not  be  taken  out  in  time  to  admit  of  the  bridge  works  being^ 
completed  by  the  opening  of  navigation ;  it  was  therefore  determined  not  to  excavate  for 
the  east  seat  pier  and  abutment,  as  the  shape  of  the  ground  admitted  of  their  being  boilt 
the  following  summer. 

The  centre  pier,  rest  piers  and  west  seat  pier  and  abutment,  together  with  the  cnj> 
fendirs  for  the  centre  and  rest  piers,  and  pile  fenders  for  the  west  seat  pier,  wore  put  in 
between  December  6th,  1877,  and  May  1st,  1878  ;  and  after  the  opening  of  navigatio«» 
the  excavation  for  the  east  seat  pier  and  abutments  was  taken  out,  and  the  masoorj  ^ 
fenders  completed  during  the  summer  of  1878. 

The  dredging  has  since  been  finished,  or  nearly  so,  and  with  the  exception  of  t^  ^ 
three  trifling  matters  the  contract  is  now  completed. 
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The  length  of  the  section  is  one  mile,  and  the  principal  items  of  work  returned  to 
date  are  as  follows : — 

Earth  excavation,                                cubic  yards 378,982 

Fine  timber  in  foundations,                   "      feet..., 1,050 

Plank,  caps  and  wales,                         M.  ft  B.M 28,662 

Cnb  timber,  etc.,                                  lineal  feet 22,994 

Masonrj,                                               cubic  yards 2,816- 

Concrete.                                                         *'        31 

White  onk  piles,  ^                                lineal  feet 5,378 

Iron  bolts,  etc.,    *                                 UiS 12,963 

Stone  filling  in  cribs,                           cubic  yards , 1,37^ 

Section  26. 

With  the  exception  of  two  small  culverts  for  carrying  streams  under  the  towing 
path,  the  work  on  this  section  is  excavation,  and  a  large  portion  of  it  is  exceeding  hard. 

The  contract  is  now  so  near  completion  that  it  will  probably  be  completed  before  the 
«lo8e  of  navigation  this  season. 

The  quantities  returned  to  date  are  as  follows  : — 

Earth  excavation,  cubic  yards 313,897 

Culvert  masonry,  " HI 

The  length  of  the  section  is  one  mile. 

Sectiok  27. 

The  contract  for  this  section  was  signed  September  26th,  1877,  and  work  was 
•ommenced  on  the  12  th  of  the  following  month. 

The  section  is  5,580  feet  in  length,  and  in  addition  to  the  excavation  for  widening 
and  deepening  the  canal,  comprises  the  following  structures  : — 

A  stone  aqueduct  to  carry  the  traffic  of  the  WelLind  Canal  across  the  Chippawa 
River. 

Its  length  is  460  feet,  width  between  the  retaining  walls  85  feet,  and  is  to  to  be 
supported  on  six  arches  of  40  feet  span  and  7  feet  rise,  the  crown  of  the  arches  being  8} 
feet  below  low  water  in  the  Chippawa  River. 

These  arches  will  therefore  be  syphons  through  which  the  Chippawa  River  will  flow 
AS  it  does  at  present  under  the  existing  aqueduct. 

The  new  aqueduct  is  located  on  the  up-stream  side  of  the  present  one,  parallel  to  it 
with  a  space  of  seventy-five  feet  between  them. 

The  piers,  abutments  and  fender  works  for  a  swing  bridge  on  the  line  of  Division 
Street,  in  the  Town  of  Welland  ;  the  chanpje  in  the  site  of  the  bridge  from  Main  Street 
being  rendered  necessary  by  the  requirements  of  a  channel  to  accommodate  the  large  class 
#f  vessels  that  are  expected  to  pass  through  the  enlarged  Welland  Canal. 

The  removal  of  the  present  life  lock,  which  occupies  a  portion  of  the  site  required  for 
the  new  aqueduct,  and  the  construction  of  another  lift  lock  for  communication  between 
iOne  canal  and  Chippawa  River. 


Digitized  by  VjOOQIC 


340 

The  construction  of  a  covered  drain  66 1  feet  in  length  on  the  east  side  of  the  canal, 
as  a  substitute  for  a  syphon  culvert  under  the  canal,  which  has  to  be  removed  to  give  tht 
required  depth  of  water ;  and  the  construction  of  retaining  walls,  crib  work  and  other 
minor  works. 

The  contract  provided  that  the  covered  drain  should  be  completed  in  the  autonm  of 
1877,  that  the  works  in  connection  with  the  aqueduct  should  bo  commenced  the  same 
autumn,  and  the  piers,  abutments  and  fender  works  for  the  new  swing  bridge  built  what 
the  canal  was  un watered  between  the  close  of  navigation  in  1877,  and  the  opening  of 
navigation  in  the  following  spring. 

The  covered  drain  was  commenced  in  the  autumn  of  1877,  the  piers,  abutments  and 
fender  works  for  the  new  swing  bridge,  with  the  exception  of  the  west  seat  pier  and 
abutment,  were  built  in  the  winter  of  1877-78,  but  the  aqueduct  works  wei-e  not  com- 
menced in  the  autumn  of  1877,  the  lateness  of  the  season  when  the  contract  was  entered 
into  making  it  difficult  to  obtain  all  the  necessary  dredging  plant. 

The  dredging  for  widening  and  4©^P©ning  the  Chippawa  River  at  and  near  the  site 
of  the  new  aqueduct,  was  commenced  in  June,  1878,  and  driving  piles  for  the  coffer  dam 
for  the  first  section  of  the  aqueduct  and  south  oblique  wall,  to  connect  the  present  and 
proposed  aq^ueducts,  was  commenced  July  15th,  1878. 

On  the  2nd  of  October,  1878,  the  double  row  of  piles  for  this  portion  of  the  coffer 
dam  being  driven  and  the  spaces  between  them  filled  with  clay,  obtained  from  the  lock- 
pit,  the  pumps  were  started.  The  coffer  dam  leaked  badly  and  eventukUy  gave  awaj  oa 
the  west  side,  the  rods  which  tied  the  rows  of  piles  together  parting  on  the  night  of  October 
10th,  1878,  and  making  a  wreck  of  about  130  feet  in  length  of  the  dam. 

The  contractors  at  once  commenced  to  repair  the  breach  by  forming  a  new  piece  of 
dam  of  a  different  construction  outside  the  part  that  had  failed,  and  when  this  was  eon- 
pleted  and  other  parts  of  the  dam  strengthened  by  additional  tie  rods,  walings  and  star 
piles,  the  pumps  wero  again  started  on  the  27th  January,  1879. 

After  contending  with  leaks  of  a  greater  or  less  size,  which  frequently  gained  on  the 
pumps,  the  portion  of  the  coffer  dam  here  rofeiTed  to  was  eventually  laid  dry  Febroary 
10th,  1879,  and  the  excavation  lor  the  foundations  was  commenced  with  men  and  i 


On  the  east  side  of  the  aqueduct  pit,  toward  the  south  end,  whero  the  sonth  oblique 
wall  (item  23  in  the  form  of  tender)  is  built,  the  site  of  the  wall  comes  so  liear  the 
present  canal  that  no  slope  could  be  given  to  the  excavation,*  and  it  was  necessary  to 
support  that  side  of  the  pit.  This  was  being  done  by  driving  a  close  row  of  ptks 
parallel  to  the  back  of  the  wall,  which  piles  wero  to  be  shorod  from  pile  buttresses  to  be 
driven  inside  the  coffer  dam,  and  far  enough  from  the  row  of  close  piles  to  admit  of  t2>e 
oblique  wall  being  built  in  the  intervening  spaces. 

Only  a  few  of  the  piles  forming  the  close  row  had  been  driven  when  the  toe  of  tfce 
rear  slope  of  the  canal  bank,  which  extended  into  the  aqueduct  pit,  began  to  move,  and 
caused  cracks  in  the  canal  bank,  which  opened  to  within  a  few  feet  of  the  water  line  ia 
the  canal,  and,  considering  the  locality,  threatened  a  break  that  would  have  bees 
disastrous. 

Under  these  ciroumstanoes,  I  directed  the  contractors  to  flood  the  aqueduct  pit  fmn 
the  river,  and  this  was  done  April  10th,  1879,  the  movement  of  the  bank  ceasing  whea 
the  pit  was  flooded. 
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Flooding  the  aqueduct  pit  caused  another  delay,  and  obliged  the  construction  of  a 
separate  coffer  dam  for  building  the  south  oblique  wall,  as  provided  for  in  clause  10,  page 
7,  of  the  specification. 

Two  pile  drivers  were  employed  at  this  work,  and  the  pile  driving  being  completed, 
the  excavation  was  proceeded  with. 

On  the  19th  of  July,  1879,  when  you  visited  the  works,  the  excavation  for  a  length 
of  sixty  feet  had  nearly  reached  the  required  depth  (44  feet  3  inches  below  the  towing 
path),  and  the  bottom  being  found  as  indicated  by  the  borings  previously  taken,  con- 
creting was  commenced  shortly  afterwards. 

The  concrete,  to  a  depth  of  2  feet  6  inches,  was  put  iu  in  layers  of  about  10  inches, 
and' well  rau^med,  and  having  been  allowed  time  to  set,  building  was  commenced  on  the 
4th  of  August,  1879. 

While  the  first  length  of  masonry  was  being  built  another  length  of  excavation  was 
being  proceeded  with,  and  in  this  manner  the  south  oblique  wall  and  a  poi'tion  of  the 
retainiug  wall  and  south  east  wing  wall  of  the  ^ew  aqueduct  was  raised  high  enough  to 
aeonre  the  canal  bank  and  admit  of  the  aqueduct  pit  being  again  pumped  out. 

The  pumps  were  again  started  October  20th,  1879,  and  on  the  4th  of  November, 
1879,  the  pit  was  unwatered. 

Since  tKe  pit  has  been  unwatered  the  portion  of  the  canal  bank  which  is  to  be 
removed  to  the  west  of  the  south. oblique  wall  has  again  commenced  moving,  leading  to 
the  inference  that  had  the  water  not  been  let  into  the  pit  when  it  was,  a  breach  in  the 

"  bank  would  have  occurred. 


In  accordance  with  your  instructions,  the  contractors  are  working  with  a  view  to 
patting^  in  the  concrete  foundations  for  the  aqueduct  this  winter,  and  should  the  weather 
permit,  and  no  further  difficulty  be  exi)erienced  with  the  coffer  dam,  building  on  the 
piers,  inverts  and  south  abutment  should  proceed  early  next  summer. 

The  preparation  of  stone  for  the*  aqueduct  has  be«n  progressing  at  quarries  near 
Queenston,  Thorold  and  Beamsville,  where  gray  limestone  of  excellent  quality  is  obtained 
and  a  considerable  quantity  of  stone  for  the  inverts,  piers  and  arches  is  already  on  the 
groand. 

The  stone  from  Queenston  and  Beamsville  is  being  delivered  by  rail,  and  from 
Thorold  by  boat. 

The  covered  drain  was  completed  in  Septeml^er,  1878,  and  in  addition  to  the  new 
portion  of  the  drain  the  original  part,  422  feet  in  length,  which  was  going  to  pieces,  was 
taken  out  and  rebuilt 

Earth  excavation  in  drain,  cubic  yards 17,000 

Masonry  in  drain  **  1,530 

The  bottom  of  the  lock  pit  being  soft,  a  concrete  foandation  was  considered  desir- 
able and  a  layer  of  concrete  was  put  in  1 2  inches  deep  under  the  walls  and  5  inches 
deep  between  the  walls.  On  this  concrete,  pine  timbers  12"  x  12"  were  laid  six  incites 
apart  and   the  intervening  spaces  were  filled  with  conci*ete. 


Digitized  by  VjOOQIC 


342 

Above  and  below  the  mitre  sill  platform,  sheet  piling  6  feet  in  length  was  put  im 
across  the  entire  pit,  and  at  the  loiter  end  of  the  lock  another  range  of  nheet  piling  wu» 
also  put  in,  the  sheet  pile  ti^nches  in  every  case  being  filled  with  concrete. 

A  course  of  3-inch  planking  covers  the  entire  Surface  of  the  lock  bottom,  on  wbiek 
the  walls  are  built  The  space  between  the  walls  will  have  an  additiunal  courso  of 
2-inch  planking. 


The  lock  masonry  was  commenced  September  13th,  1879,  and  when  building 
discontiu'ied  on  the  18th  of  November,  both  walls  were  eight  courses  high,  or  16  feet  10 
inches  above  the  floor.  The  breast  wall  is  also  completed.  Lock  masonry  i*eturned  to 
date,  3,610  cubic  yards.  The  remainder  of  the  stone  for  the  lock  is  pre[mred,  with  Uw 
exception  of  a  small  quantity  of  dimension  stone,  and  the  greater  part  of  the  stone  is  on 
the  ground. 

The  bank  behind  the  walls  has  been  made  up  in  layers  to  the  same  height  as  Uw 
masonry,  3  feet  in  width  next  the  walls,  baiag  well  cut  and  rammed  and  puddled 
thoroughly. 

The  size  of  the  lock  is  150  feet  from  mitre  to  mitre;  width  of  chamber  26  feet  6  inehei 
at  the  bottom,  with  a  batter  of  1  in  24  in  the  chamber,  and  the  height  of  the  walls  will 
be  31  feet. 

The  lift  of  the  lock  from  low  water  in  the  Chippawa  River  to  Grand  River  level  oa 
the  canal  will  be  19  feet. 

From  the  south-east  wing  of  the  lock  a  line  of  crib  work  has  been  put  in  177  J  feet 
in  length,  to  protect  the  north  west  bank  of  the  Chippiwa  River,  between  the  lock  and 
aqueduct,  fVom  scour  at  high  stages  of  the  river. 

The  west  seat  pier  and  west  abutment  of  the  new  swing  bridge  were  put  in  thii 
summer,  there  being  room  to  excavate  for  them  without  any  material  difficulty. 

The  remainder  of  the  excavation  between  the  centre  pier  and  west  seat  pier  will  bt 
removed  by  dredging. 

The  piers,  abutments  and  fender  works  of  the  new  swing  bridge  are  now  oompletod 
with  the  exception  of  the  pile  fenders  on  the  west  side,  and  the  caps,  wales  and  anchor 
timbers  of  the  pile  fenders  on  the  east  side. 

Masonry  in  the  bridge  piers,  abutments  [and  slope  walls,  returned  to  date,  2,414 
cubic  yards. 

In  the  excavation  for  the  prism  of  the  canal  on  the  north  side  of  the  aqueduct^ 
21,644  cubic  yards  has  been  removed,  and  on  the  south  side  of  the  aqueduct  66,422  cubit 
yards  has  been  removed  ;  these  quantities  represent  about  '38  per  cent,  of  the  excavatioa 
for  enlarging  the  prism.  The  total  quantity-  of  earth  excavation  returned  on  this  sectioi 
to  date  is  175,230  cubic  yards;  masonry,  8,802  cubic  yards;  concrete,  791  cubic  yards; 
iron,  24,544  lbs.  ;  piling,  6.664  lineal  feet ;  crib  timber,  60,934  lineal  feet ;  pine  plank, 
61,591  feet  B.M. ;  stone  filling,  4,079  cubic  yards. 

Section  28. 

This  section  is  4,970  feat  in  length,  and  in  addition  to  excavation  for  enlarging  tht 
prism,  the  conti-act  comprLsus  the  piers,  abutments  and  fender  works  for  a  new  swing 
bridge. 
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It  is  on  this  section  that  the  Canada  Southern  Bailway  crosses  the  Welland  Canal, 
%>ui  'the  works  in  connection  with  the  Kail  way  Bridge  were  executed  by  the  Railway 
Company. 

The  piers,  abutments  and  fender  works  for  the  canal  swing  bridge  were  built  dunug 
the  "winter  of  1877-78,  and  the  excavation  will  probably  bo  completed  next  season. 

The  principal  quantities  of  work  returned  to  date  are  : 

Masonry,                                          cubic  yai*ds ,  3,1 20 

Timber  in  cribs,                                lineal  feet , 2*),7»0 

Piles  in  fendera,                                        **          3,370 

Ii-on  in  bolts,                                    lbs 9,833 

Stone  filling  in  cribs,                      cubic  yards 1,400 

Pine  timber  in  bridge  foundations,  cubic  feet 906 

Pine  plank  3^                                  feet  B.  M 5,022 

Earth  excavation  cubic  yards 194,153 

Sectiok  29. 
One  mile  in  length,  completed  in  1876. 

Section  30 

Is  one  mile  in  length,  and  is  exclusively  excavation,  401,456  cubic  yards  having 
been  returned  to  date. 

This  section  was  nearly  completed  in  October,  1877,  with  the  exception  of  about  700 
feet  in  length  where  tho  temporary  bridge  stood  which  carried  the  Air  Line  ot  the 
<>reat  Western  Railway  over  the  canal. 

The  excavation  could  not  be  completed  until  a  new  bridge  was  built  by  the  Railway 
Clompany,  which  new  bridge  was  not  in  a  condition  to  admit  of  dredging  being  i^esumed 
until  after  the  opening  of  navigation  in  1878. 

When  the  detention  occurred  in  October,  1877,  the  dredging  plant  was  removed  to 
other  sections,  and  it  was  not  until  July,  1879,  that  the  work  of  removing  the  remainder 
of  the  excavation  at  the  Air  Line  Bridge  was  resumed,  and  that  part  of  the  work  is  now 
nearly  completed. 

Durinij^  the  interval  which  occurred  from  October,  1 877,  to  July,  1879,  and  especially 
^luring  the  winter  ot  1877-78,  the  towing  path  on  both  sides  of  the  canal  was  washed  oul 
and  settled  away  in  many  places,  and  this  mateiial  is  now  in  the  bottom  of  the  oana), 
chiefly  at  the  foot  of  the  slopes. 

Sections  31  and  32. 

These  sections  were  let  as  one  contract,  the  work  contracted  for  being  the  formation 
of  back  ditches  and  the  widening  and  deepening  of  the  prism  of  the  canal  for  the  entire 
length  of  these  sections,  which  is  9,280  feet,  with  the  exception  of  the  ground  in  the 
immediate  neighborhood  of  Lyons*  Creek  Culvert,  which  was  not  to  be  interfered  with. 

The  new  culvert  to  caiTy  Lyons'  Creek  under  the  canal  was  not  included  in  the 
•contract. 

Section  No  31  is  one  mile  in  length,  and  the  length  of  Section  32  is  4,000  feet 
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The  work  xjontracted  for  has  been  completed,  the  qiuintity  of  excavation  being 
653,101  cubic  yards. 

Section  33. 

This  section  is  one  mile  in  length,  and  in  addition  to  earth  excavation  embraces  rock 
catting  and  the  building  of  slope  walls,  the  removal  of  a  slide  on  Section  32  containing 
about  23,400  cubic  yards,  and  the  construction  of  a  culvert  to  carry  the  waters  of  Lyons' 
Creek  under  the  canal  on  Section  31. 

The  contract  was  awarded  to  the  late  Ambrose  Clark,  of  Buffalo,  and  work  was 
commenced  in  December,  1877,  by  putting  in  a  flat  dam  at  the  north  end  of  the  section, 
the  summit  level  of  the  canal  being  un watered  to  the  level  of  the  Chippawa  River. 

Comparatively  littla  work  was  done  on  the  section  until  the  summer  of  1878,  when 
the  dredging  progressed^fairly. 

The  removal  of  the  spoil  bank  was  proceeded  with,  and  materials  for  Lyons'  Creek 
Culvert  were  brought  upon  the  ground  and  prepared. 

At  the  close  of  navigation  early  in  December,  1878,  the  water  in  the  summit  level 
of  the  canal  was  lowered  to  Lake  Erie  level,  and  a  crib  dam  was  put  in  at  the  north  end 
of  Section  33,  to  admit  of  the  portion  of  the  canal  south  oi  the  dam  being  unwatered. 

At  Lyons'  Creek  Culvert,  two  crib  dams  were  also  put  in,  to  admit  of  the  site  of  the 
new  culvert  being  unwatered. 
» 

The  death  of  the  contractor,  which  occurred  on  the  10th  August,  1878,  was  aserioas 
loss  to  the  work,  which  was  continued  by  his  legal  representatives  and  others  asso<ttated 
with  them  by  private  arrangement. 

Tlie  new  culvert  for  Lyons'  Creek  was  brought  near  completion  in  time  for  the 
oi)ening  of  navigation  ;  it  has  since  been  completed  and  is  now  in  use. 

In  the  rock  cut,  at  and  near  Ramey's  Bend,  the  result  of  the  winter's  work  was  as 
unsatisfactory  to  the  contractors'  representatives  as  it  was  to  the  Department  of  Fablic 
Works. 

The  earth  excavation  was  not  in  a  sufficiently  forward  state  when  the  section  wis 
unwatered  to  admit  of  the  machinery  for  removing  the  rock  being  worked  to  advantage, 
and  the  progress  made  was  far  below  what  had  been  expected  ;  263,081  cubic  yards  of 
clay  excavation,  29,871  cubic  yards  of  rock  excavation,  and  1,623  cubic  yards  of  masonry 
in  side  walls,  has  been  returned  to  date,  exclusive  of  the  quantities  at  Lyons'  Cre^,  and 
no  portion  of  the  rock  cutting  has  been  lowered  to  the  required  depth. 

Between  the  north  end  of  the  section  and  Ramey's  Bend,  a  ridge  of  rock,  which  rose 
about  a  foot  above  the  present  bottom  of  the  canal,  was  sufficiently  removed  to  im|irove 
tha  navigation  materially,  but  was  not  taken  down  to  the  bottom. 

The  amount  of  work  remaining  to  be  done  is  estimated  to  occupy  the  time  until  the 
opening  of  navigation  in  1881,  the  date  named  for  completing  the  work  in  the  tenders 
for  re-letting  now  under  consideration. 

The  removal  of  the  old  Lyons'  Creek  Culvert  is  now  being  proceeded  with,  and  will 
probably  be  completed  this  season  unless  severe  weather  prevents  it. 
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The  following  qaantlties  have  been  returned  for  work  done  ak  Lyons*  Ci'eek  Culvert 
to  date: — 

Earth  excavation,                                cubic  yards 40,727 

Pine  timber  in  bottom,                             "     feet 4,000 

Pine  plank  in  sheet  piles  and  bottom,  M.  ft.  B.M 16,472 

Puddle,                                                   cubic  yards 872 

Concrete,                                                        "         340 

Wrought  iron  tie  rod3,                          lbs 1,900 

Copper                 "                                  « 3,400 

MaAonry,                                                cubic  yards .' 1,755 

The  culvert,  (a  syphon)  as  will  be  seen  by  the  items  just  given,  is  of  masonry,  on  a 
timber  foundation  ;  the  walls  are  3'  6"  high,  opening  8  feet  wide,  and  rise  of  arch  2'  6''. 

The  length  of  the  trunk  is  231  feet,  outside  of  which  are  wells  at  each  end,  8  feet 
square  at  bottom,  and  41'  6"  high  from  floor  to  coping. 

The  arch  stones  are  21  inches  thick,  and  are  secured  with  dowels  in  their  beds  and 
end  joints. 

As  an  additional  safeguard  against  outward  pressure,  in  the  event  of  the  canal  being 
tinwatered,  the  culvert  is  further  strengthened  by  means  of  longitudinal  timbers  under  the 
walls  and  above  the  backing  of  the  arch,  with  cross  timbers  over  the  arch  at  intervals  of 
six  feet 

At  every  intersection  of  the  longitudinal  and  cross  timbers,  iron  and  copper  tie  rods 
alternately  pass  through  the  cross  timbers  and  top  and  bottom  longitudinals,  and  are 
firmly  screwed  up. 

A  covering  of  concrete  3'  6"  thick,  under  the  bottom  of  the  canal,  and  1'  6^  thick 
wilder  the  canal  banks  has  been  placed  over  the  arch  from  end  to  end. 

Above  the  concrete  there  is  2  feet  of  puddle  throughout. 

Section  34. 

This  section  is  5,113  feet  in  length,  and  was  also  awarded  to  the  late  Ambrose  Clark. 

The  work  to  be  done  embraced  earth  and  rock  excavation,  masonry  in  side  walls 
and  the  piers,  abutments  and  fender  works  for  a  swing  bridge  on  ihe  line  of  AJain  Street,  in^ 
the  Village  of  Stonebridge. 

The  rock  is  met  with  in  the  oottoc?  for  nearly  the  entire  length  of  the  section. 

Work  was  commenced  on  this  section  early  in  November,  1877,  the  stripping  of  the 
rock  and  the  removal  of  the  spoil  bank  on  the  west  side  of  the  canal  being  proceeded  with 
floutii'  of  Stonebridge. 

Sections  33,  34  and  35  were  worked  as  one,  as  far  as  un watering  was  concerned,  the 
only  dams  being  the  one  at  the  north  end  of  Section  33  already  referred  to,  and  the  dam 
at  Uie  lock  gates  at  Port  Colbome. 

A  powerful  steam  pump  was  put  in  at  the  north  end  of  Section  33,  another  near  the 
north  end  of  Section  34,  and  another  about  the  centre  of  Section  34.  These  pumps  were 
worked  by  the  contractor  for  Sections  33  and  34. 
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An  arrangement  was  made  between  the  contractors  for  Sections  34  and  36,  by  wbiok 
the  contractor  for  Section  35  bore  the  expense  of  sinking  a  pamp  pit  at  the  north  end  of 
Section  35,  where  the  contractor  for  Section  34  supplied  and  erected  a  powerful  steam 
ppm|>  and  worked  it,  and  the  working  expenses  were  divided  by  the  contractors  for 
Sections  34  and  35. 

In  the  month  of  January,  1878,  rock  excavation  was  commenced  on  Section  34, 
south  of  Stonebridge,  and  until  the  opening  of  navigation,  the  iorce  was  employed  chieflj 
from  Stonebridge  southwards  on  the  west  side  of  the  canal. 

Spoil  ground  was  purchased  by  the  contractor  on  the  wast  side  of  the  canal,  sonth  of 
Stonebridge,  as  provided  for  in  the  contract,  and  on  this  ground  the  bulk  of  the  material 
excavated  was  spoiled. 

For  about  one  hundred  feet  the  rock  excavation  was  taken  down  to  the  required 
depth  in  the  present  channel  and  widening  on  the  west  side,  and  the  remainder  of  th» 
material  excavated  was  taken  from  the  strip  to  be  removed  on  the  west  side  of  the  canal. 

A  small  quantity  of  slope  wall  was  also  built,  there  being  difficulty  in  obtaining 
soond  stone  in  consequence  ol  the  high  explosive  used  in  i*emoving  the  rock. 

The  water  was  let  into  the  canal  early  in  May,  1878,  necessitating  the  stopping  of 
the  rock  excavation,  and  shortly  after  the  opening  of  navigation  the  dredging  was  pushed 
vigorously,  good  progi-ess  beiug  made. 

During  the  summer  of  1878  materials  for  the  bridge  piers,  etc.,  etc.,  were  brought 
upon  the  ground  and  prepared,  and  it  was  expected  that  the  following  winter  would  see 
a  large  amount  of  work  accomplished. 

At  the  close  of  navigation  in  December  1878,  the  section  was  again  nn watered 
without  other  dams  than  those  on  Sections  33  and  35,  and  a  strong  force  was  employed 
in  excavating  for  the  bridge  [liei-s,  etc 

A  temporary  bridge  was  built  across  the  canal,  a  short  distance  south  of  Stonebridge, 
to  accommodate  the  ti^avel,  and  the  swing  bridge  on  the  line  of  Main  Street  was  thea 
removed. 

Beyond  the  work  of  the  force  employed  at  the  bridge  pit,  and  in  the  immediate 
neighborhood  of  the  bridge  pit,  very  little  was  done  on  the  section  except  excavatuif 
a  trench  for  drainage  between  the  bridge  pit  and  the  pump  soutli  of  Stonebridge. 

The  bridge  pit  excavation  was  not  completed  in  time  to  admit  of  the  bridge  pien, 
abntments  and  the  fender  works  necessary  to  protect  them  being  built,  and  the  result  of 
the  winter's  work  was  most  disappointing. 

Tlie  water  was  let  into  the  canal  May  3rd,  1879,  and  a  ferry  scow  was  employed  if 
a  substitute  for  the  swing  bridge  on  the  line  of  Main  Street. 

Dredging  was  resume*!  shortly  after  the  opening  of  navigation,  and  a  small  qnantitf 
of  earth  excavation  was  removed  by  teams  at  the  south  end  of  the  section,  bit  no 
attempt  was  made  to  pn«h  the  work  ;  and  shortly  after  the  channel  was  dre<lged  clear  of 
the  dams  and  other  obstructions  that  had  interfered  with  navigation  in  th**  early  pari  of 
the  season,  the  works  came  to  a  complete  standstill,  in  which  condition  they  have  be» 
^Ter  since,  and  are  now  about  to  be  re-let. 
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Following  are  the  principal  quantities  of  work  returned  to  date  : — 

Earth  excavation,         cubic  yards 162,1 32 

Rock  "  "  62,369 

Masonry  in  side  walls,  cubic  yards 460 

Section  35. 

This  section  is  2,292  feet  in  length  and  comprises  the  building  of  a  new  lock,  am 
open,  also  a  covered  raceway,  a  supply  weir,  the  piers,  abutments  and  fenders  for  a  new 
bridge  to  carry  the  Grand  Trunk  Kailway  over  the  canal,  also  the  deepening  of  the  basin 
im  mediately  outside  the  lock. 

Work  was  commenced  in  the  lock  pit  October  13  th,  1877,  and  fair  progress  madt 
before  the  frost  set  in. 

At  the  close  of  navigation  a  dam  was  formed  at  the  head  gate  of  the  lock  by  means 
of  tarpauling,  manure  and  clay,  which  effectually  stopped  the  water. 

The  rock  excavation  in  the  look  pit  and  prLsm  of  the  canal  was  then  proceeded  with 
And  good  progress  made. 

For  the  length  of  the  present  lock  chamber  a  concrete  wall  was  formed  behind  th# 
^east  wall  of  the  lock  from  the  bottom  of  the  lock  pit  up  to  the  surface  ot  the  look,  to 
guard  against  leakage  from  the  lock  when  the  chamber  was  filled  with  water. 

The  extreme  north  end  of  the  eant  wall  of  the  lock  was  taken  down  to  admit  of  the 
direction  being  changed,  and  the  wall  rebuilt  and  extended  northward  a  distance  of  134 
feet  to  the  point  which  forms  the  south  rest  pier  of  the  new  swing  bridge  for  the  Grand 
Trunk  Railway. 

From  the  north  end  of  this  wall,  a  short  piece  of  crib  dam  was  put  in  to  connect 
the  wall  with  the  canal  bank,  and  admit  of  the  new  lock  pit  being  unwatered  in  the 
summer. 

At  the  north  end  of  the  section  the  side  walb  of  the  canal  were  also  oommenoed, 
good  stone  for  the  purpose  being  found  in  the  rock  excavation. 

On  the  1st  of  May,  1878,  the  water  was  let  into  the  canal,  and  on  the  7th  of  the 
same  month  the  canal  was  opened  for  navigation  as  far  as  AUanburgh,  the  propellers 
^swegatehie  and  Cleveland,  downward  bound,  reaching  Allanburgh  lock  that  day. 

Daring  the  summer  of  1878  the  work  was  chiefly  confined  to  the  excavation  of  the 
lock^  raceway  and  weir  pits,  and  the  delivery  and  preparation  of  stone  for  the  structures. 

A  considerable  quantity  of  stone  was  delivered  by  the  Canada  Southern  Railway  from 
the  MaUlon  quarries  near  Amherstburg,  the  remainder  coming  from  the  Queenston  and 
Beams ville  quarries. 

These  remarks  refer  to  the  face  stone,  the  backing  being  taken  from  the  rock  cuttdnga^ 
with  the  exception  of  a  small  quantity  which  was  brought  from  Nebellhooi^s  quarry  at 
Point  Abino. 

At  the  close  of  navigation  in  December  IS 78,  a  dam  was  again  formed  at  the  head 
gate  of  the  lock,  as  ali^ady  described,  and  when  the  section  was  unwatered,  operations 
^were  resumed  in  the  prism  and  in  the  pit  for  raceway  and  supply  weir. 


Digitized  by  VjOOQIC 


318 

During  the  winter,  fair  progress  was  irade  in  tl.e  excavations  and  in.  building  the- 
side  walls  of  the  canal. 

The  north-west  wing  wall  of  the  lock  was  taken  down  and  rebuilt  to  answer  aa  the 
east  abutment  of  the  supply  weir,  and  the  west  abutment  was  raised  high  enou^  to 
admit  of  a  plank  dam  being  constructed  from  one  abutment  to  the  other,  thereby  putting 
the  raceway  pit  in  shape  for  the  summer's  work. 

The  water  was  let  into  the  canal  May  3rd,  1879,  and  the  contractors  then  turned 
their  attention  to  getting  in  the  look  bottom  and  continuing  the  excavation  of  the  race- 
way. Cutting  the  checks  in  the  rock  bottom  for  the  stop-water  timbera  of  the  lock  and 
putting  them  in  occupied  much  time,  and  it  was  not  until  August  8th,  1879,  that  the 
bottom  was  ready  to  commence  building. 

Since  that  date,  building  has  progressed  steadily,  and  the  Ibck  walls  are  now  eight 
eouraes  high  (16}  feet)  from  the  north  end  of  the  lock  to  the  south  recess,  beyond  which  point 
the  pit  is  not  yet  excavated,  in  order  to  avoid  difficulty  with  water  as  long  aa  possible. 

In  the  raceway  the  east  wall  of  the  open  raceway  has  been  completed  from  the 
north  end  for  a  distance  of  360  feet,  and  the  masonry  of  the  covered  raceway  has  been 
completed  from  the  north  end  for  a  distance  of  330  feet. 

V 

The  stone  for  completing  the  lock  and  raceway  is  in  a  forward  state  of  preparatioo, 
a  considerable  quantity  being  on  the  ground. 

The  contractors  are  now  preparing  stone  for  the  piers  and  abutments  of  the  O^  T. 
Railway  bridge,  and  have  facilities  for  transporting  it  from  Queenston  quarry  to  the 
work  by  rail. 

The  timber  for  the  crib  fenders  is  also  expected  to  be  delivered  by  rail  in  good  time; 
and  unless  some  unforeseen  difficulty  arises,  the  work  on  the  section  will  be  completed  by 
the  opening  of  navigation  ne^t  spring,  with  the  exception  of  the  south  ends  of  the  lock 
and  raceway. 

The  following  are  the  quantities  of  the  principal  items  of  work  returned  to  date  : — 

Earth  excavation,      cubic  yards 99.983 

Rock        "                      "           56.551 

Concrete,                         "           .' 1,928 

Masonry                           "           17,839 

Timber  in  foundations,  cubic  feet    10,336 

Pine  plank        "          ft.  B.  M 32,063 

Timber  in  mitre  sills,    cubic  feet 1^246 

Iron  in  foundations,     lbs 1 2,200 

Section  36. 

This  section  would  probably  have  been  completed  by  this  time  had  it  not  been  for  a 
long  continuance  of  boisterous  weather,  when  it  was  impossible  to  work  outside  the 
harbor. 

The  work  remaining  to  be  done  is  cleaning  up  portions  of  the  bottom,  which  should  te 
accomplished  in  a  month  of  fair  weather. 
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Under  this  contract,  the  east  pier,  510  feet  in  length,  has  been  rebuilt  from  the 
Nsound  crib  work  up  the  level  of  7  feet  above  lake  level. 

The  docking  on  the  west  side  of  the  basin,  which  was  in  an  unsatisfactory  condition, 
has  been  dredged  out,  and  a  new  docking  formed  of  cribs  1 8  feet  wide,  with  a  super- 
:structcire  of  the  same  width,  and  carried  to  the  height  of  seven  feet  above  lake  level,  has 
been  built  for  u  length  of  660  feet. 

The  superstructure  of  the  original  west  pier  has  been  renewed,  and  the  pier  has  been 
extended  420  feet  into  the  lake,  making  the  length  of  the  west  pier  as  it  now  stands, 
2,108  feet  j  the  new  portion  being  30  feet  wide  at  the  narrowest  part,  with  an  enlarge- 
ment at  the  end  60  feet  square,  on  which  a  lighthouse  has  been  erected  by  the  Marine 
and  Fisheries  Department. 

On  the  general  line  of  the  east  pier,  but  deflecting  somewhat  from  it  to  the  west, 
four  detached  blocks  of  crib  work  have  been  built,  each  block  being  120  feet  long  and  30 
feet  wide,  and  raised  to  the  same  height  as  the  piers. 

In  continuation  of  the  line  of  these  blocks,  an  octagonal  beacon,  measuring  50  feet  on 
the  diagonals  at  the  bottom,  and  carried  to  a  height  of  19  feet  9  inches  above  lake  level, 
imrmonuted  by  a  frame  structure  with  a  ball  on  the  top  of  it  47  feet  above  lake  level, 
has  been  built  in  a  position  to  mark  the  point  of  the  reef,  which  runs  out  into  the  lake 
from  the  east  side  of  the  harbor. 

Across  the  south  end  of  the  basin,  as  now  enlarged,  a  line  of  docking,  138  feet  in 
length,  connects  the  north  end  of  the  east  pier  with  the  side  walls  on  the  east  side  of  the 
bamn,  the  area  of  the  basin  as  now  enlarged  being  13*20  acres. 

At  the  north  end  of  the  basin  the  depth  of  water  has  been  increased  to  16  feet  when 
the  water  on  the  lock  mitre  sill  is  12  feet  deep,  and  the  depth  gradually  increases  to  the 
floath  end  of  the  basin,  where  it  is  17  feet  deep. 

From  this  point  southwards  to  the  end  oi  the  west  pier  the  depth  is  17  feet,  and  the 
channel  gradually  widens  from  150  feet  at  the  north  end  of  the  east  pier  to  4'iO  feet  at 
the  south  end  of  the  2nd  detached  block,  from  which  point  the  channel  is  420  feet  wide 
to  the  point  where  17  feet  of  water  is  found  in  the  lake. 


The  quantities  returned  to  date. are  as  follows  : — 


Earth  excavation                                         cubic  yardi 159,279 

Rock         "                                                          "          27,875 

Old  east  pier  and  west  docking  removed          '*          27,218 

Timber  12x12                                           cubic  feet 83,277 

"         10x12                                          lineal  feet 13,319 

11x11                                                  "          83,673 

10x11                                                  "          158,498 

10  X  10                                                  "          29,695 

7  x  10                                                  '•          17,693 

6x10                                                  "          12,168 

4x10                        ,                         "          14,683 

Pino  plank,  3"                                             M.  ft,  B.M 299,100 

Bock  elm,  6"                                                      "          17,280 

Wrought  iron                                               lbs. 113,354 

^tone  filling                                                  cords. 6,785 
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The  preceding  remarks  are  a  snmmary  of  the  informatioii  fumishei  jou'ia  defml 
time  to  time  during  the  progress  of  the  woiics,  and  will,  I  trust,  serve  to^bring  to 
j^mr  recollection  circumstances  with  which  you  are  already  familiar. 

I  have  the  honor  to  he.  Sir, 

Tour  obedient  aenrant, 

W.  O.  THOMPSON. 
John  Pagb,  Esq., 

Chief  Engineer  of  Canals, 

Otewa. 


Digitized  by  VjOOQIC 


/ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


/ 


/ 


-^' 


■iSirikM 


*A 


2£C. 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


^  \>^  ■•■■  ..{,■;    •  :^>N. 
fUKI7"P.oITYl 


APPENDIX  No.  27. 

BURLINGTON  BAY  CANAL. 


SPECIFICATION  of  Repairs  to  he  made  to  the  SIDE  PIEB  WORK 

of  the  Channel. 


The  works  for  which  the  tenders  are  invited  consist  in  the  removal  of  the  upper 
works  of  that  part  of  the  noi*th  pier  recently  injure^i  by  fire,  and  foruiinj:;  at  that  place 
a  new  superatructure,  together  with  such  repairs  to  other  parts  of  the  piers  as  may  be 
directed  by  the  Department  of  Public  Works,  all  of  which  are  to  be  executed  in  the 
manner  herein  described. 

The  part  of  the  pier  to  be  taken  down  and  reconstmcted  extends  lakewards  from  the 
westerly  end  of  the  north  pier,  or  from  such  other  }K)int  as  may  be  subsequently  deter- 
mined, for  a  distance  of  1,1  Oi)  feet  or  more,  if  directed.  It  is  generally  2i>  feet  in  width, 
except  for  about  100  feet  at  the  westerl>  end,  where  it  varies  from  30  to  34  feet  in  width. 

The  old  materials  are  to  be  removed  to  low-water  line,  or  lower  where  the  side 
timbers  or  ties  are  unsound,  and  must  be  taken  to  such  places  as  may  be  directed,  and  the 
ballast  stones  placed  in  such  fiositions  as  will  admit  of  their  being  used  advantageously 
in  the  new  portions  of  the  works.  It  is  to  be  distinctly  understood  that  great  care  must 
be  taken  to  guard  against  any  of  the  stone  getting  into  the  canal,  and  that  in  case  any  of 
them  accidentally  or  otherwise  get  into  it,  they  must  be  immediately  removed  by  the 
contractor  at  his  own  cost  and  expense. 

All  iron  bolts  found  in  the  old  works  must  be  carefully  preserved,  straightened  and 
otherwise  prepared  for  use  in  the  new  superstructure. 

The  cost  of  removing,  straightening  and  preparing  the  old  bolts  and  of  subsequently 
driving  them  into  the  new  work,  together  with  the  removal  of  all  materials  from  the  old 
superstructure,  rearranging  and  placing  the  old  ballast  stone  in  the  new  work,  must  all 
he  embraced  in  the  rate  **  tendered,"  per  lineal  foot  of  pier,  for  the  removal  and  replacing 
•f  old  materials. 
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The  side  timbers  and  stringers  of  the  new  work  must  be  of  pine  timber  of 
■SLUfl  approved  quality,  free  from  shakes,  unsound  knots,  rots  or  other  defects  ; 
piic  together  and  fanned  as  herein  described  and    as  circumstances  ma/  reqninl 
set  ure  a  strong  and  suostantial  class  of  work. 

When  a  sufficient  stretch  of  the  old  work  shall  have  been  taken  up,  the  top  ai<k£ 
the  crib  work  must  be  brought  to  an  uniform  height  at  low-water  line,  either  hy  ctiBo^ 
down  or  removing  some  of  the  upper  timbers,  or  using  suitable  levelling  pieces,  as  m 
be  required. 

The  side  timbers  are  to  be  12  inches  square  and  12  inches  thick  by  13^  iaiki 
deep,  generally  not  less  than  40  feet  long,  or  of  such  other  lengths  as  will  break  jmM 
over  and  upon  the  different  cribs.  No  two  joints  in  different  courses  are  to  be 
each  other  than  10  feet,  and  no  vertical  joints  in  the  alternate  courses  are  to  be 
each  other  than  5  feet 

The  timbers  are  to  be  counterhewn  if  required,  laid  so  as  to  leave  a  sfiaoe  cf 
one  inch  and  a  half  (1^)  between  the  courses,  except  the  rear  part  of  the  pier,  6« 
the  water  line  outwaixis  to  a  depth  of  8  feet  of  wat-er,  where  they  are  to  be  laid  aa  cfar 
as  possible  to  prevent  sand  or  shingle  from  the  beach  working  through  the  pier  into  ^ 
channel.  The  sides  to  be  carried  up  to  a  batter  of  one  in  twelve,  and  to  a  like  height  e 
the  general  line  of  the  present  pier. 

The  side  timbers  to  form  close  butt-joints  at  the  ends  where  they  connect,  ezc^  ^ 
in  the  top  round  or  upper  course  of  timber,  where  the  joints  are  to  be  scarfed  at  the  eadi 
the  scarf  to  be  square  at  heel  and  toe  and  have  a  lap  of  16  inches. 

Underneath  the  butt-joints  and  also  those  that  are  scarfed,  there  must  be  a  Uoek 
1^  z  12  X  18  inches.  Each  scarf  joint  to  be  secured  by  means  of  a  bolt  18  inches  kng 
and  three-quarters  (|)  of  an  inch  diameter,  and  each  end  of  a  timber  at  the  butt-joint  b 
be,  secured  with  a  bolt  of  like  dimensions. 

Transverse  Ties, — of  flatted  pine  timber,  of  a  sixe  to  square  10  by  11  inches  at  bo^ 

ends,  and  of  sufficient  length  to  extend  across  the  pier,  are  to  U 

placed  not  more  than  10  feet  apart  in  every  course  of    the  superstructure,  and  » 

arranged  that  the  ties  resting  on  the  different  rounds  of  timbers  shall  be  mid-way  betven 

those  of  the  courses  immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  tU 
dovetail  to  splay  1^  inch  on  both  sides,  so  as  to  stand  8  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie  at  the  point  between  the  oourses  immediately  below  it, 
a  block  1.^  X  12  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-boHS 
feet  long,  seven-eighths  (^)  of  an  inch  diameter,  is  to  be  driven  through  the  head  of 
each  tie. 

Longitudinal  Timbers — At  the  end  where  the  pier  is  30  feet  or  more  in  widtk, 
longitudinal  timbers  of  flatted  pine  10  inches  Uiick  are  to  be 
•carried  up  between  the  alternate  ranges  of  ties.  They  are  to  be  framed  and  notcM 
into  the  cross  ties,  have  blocks  under  them,  and  be  fastened  at  the  crossings  by  means  of 
white  oak  treenails  2  inches  diameter  and  16  inches  long.  Where  the  new  and  oU 
works  connect,  the  side  timbers  are  to  be  scarfed  on  to  each  other  and  secured  in  $nfk  * 
manner  as  may  be  directed. 
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Binding  Pieces — of  4x10  inches  pine  plank  are  to  be  placed  vertically  inside  of 
both  the  fj-ont  and  rear  sides  of  the  pier  for  its  entire  height,  and 
fastened  with  spikes  five-eigiiths  (|)  of  an  inch  diwneter  and  10  inches  long  ;  one  spike 
at  every  crossing  of  a  side  timber.  They  are  to  be  not  more  than  13  feet  afmrt  and 
plaoed  immediately  after  the  second  course  of  timber  is  put  on.  They  must,  in  every  case, 
extend  from  one  foot  below  water  line  to  within  4  inches  of  the  top  of  the  pier,  and  be 
spiked  to  the  old  tiinbers  at  6  inches  or  more  under  the  water  surface. 

Stringers. — For  lOl)  feet  or  more  at  the  end  of  the  pier,  the  top,  if  found  necessary, 
is  to  be  covei'ed  with  plank  to  form  bearings,  for  which  stringers  7  by 
iO  inches  of  pine  are  to  be  secured  with  8-inch  pressed  spike,  driven  through  the  lower 
angle  into  the  cross  ties.     Their  tops  are  tc  be  on  the  same  level  a^  the  side  timbers. 

There  are  to  be  live  ranges  of  stringei^s  in  the  30  feet  wide  part  of  the  pier,  and  three, 
when  directed,  where  the  width  is  20  feet. 

Ballast  or  Filling. — The  whole  interior  of  the  superstructure  must  be  filled  with 
ballast  in  the  following  manner  i.e., the  stones  in  the  present 
pier  are  to  be  placed  along  both  the  inner  sides  of  the  work  and  carried  up  to  within  9 
inches  of  the  finished  height  of  the  tojs  and  for  such  a  width  on  both  sides  as  can  ))e 
done  with  the  stone  available  from  the  old  work,  within  a  stretch  of  pier  to  be  rebuilt. 
In  case  there  is  not  a  sufficient  quantity  to  fill  the  entii^e  space,  the  middle  part  can  W 
made  up  of  an  approved  class  of  coarse  gravel  or  shingle,  such  as  can  be  obtained  within 
2^  miles  of  the  place  ;  the  top  part  of  the  pier  is  then  to  be  covered  to  the  full  height  of 
the  side  timber  with  a  smaller  and  finer  class  of  gravel,  such  as  may  be  approved  by  an 
officer  entrusted  by  the  Department  with  that  duty. 

The  coarse  gravel  for  filling,  as  well  as  the  fine  gravel  required  to  foi-m  the  top 
covering,  will  be  paid  for  at  the  rate  stated  in  the  tender. 

Plank  Covering,-  -where  ^:equired  and  ordered,  is  to  be  of  pine,  3  inches  or  5  inches 

in  thickness,  as  may  be  directed,  laid  at  right  angles  to  the 

channel  or  otherwise,  one  inch  apart,  and  fastened  at  the  ends  and  at  every  crossing  of  a 

stringer  with  pressed  spikes  four  inches  longer  than  the  thickness  of  the  plank  they  are 

to  secure. 

Where  the  pier  is  30  feet  or  more  in  width,  the  plank  must  be  of  sufficient  length  to 
pass  over  a  side  timber  and  meet  on  the  centre  stringer ;  and  where  required  on  the 
20  feet  part  of  the  pier,  every  three  planks  in  width  must  break  joints  properly  with 
those  on  each  side  of  them.  The  covering  is  to  be  further  secured  by  chamifered  cap- 
pieces  of  white  oak  or  rock  elm  timber,  each  10  by  6  inches ;  oae  range  laid  along  each 
side,  and  where  the  pier  is  30  feet  or  more  in  width,  thei*e  will  be  a  range  along  the 
centre  over  the  joining  of  the  plank.  The  cap-pieces  are  to  be  fastened  with  rag-bolts 
three-quarters  (f )  of  an  inch  diameter  and  1 8  inches  long. 

If  directed,  waling  pieces,  12  x  10  inches,  of  white  oak  or  rock  elm,  chamfered  on 
the  edges,  are  to  be  placed  along  the  channel  side  of  the  pier,  within  five  feet  of  th^  top, 
or  at  such  other  height  as  may  be  subsequently  decided.  They  are  to  be  fastened  with 
rag-bolt^,  one  inch  and  one-eighth  (1^)  in  diameter,  20  inches  long,  made  with  good  upset 
heads,  and  driven  eight  feet  apart,  or  such  other  distance  as  may  be  required. 

Where  the  waling  pieces  on  the  old  pier  require  to  be  renewed,  either  for  short  or 
long  stretches,  on  either  or  both  sides  of  the  channel,  the  contractor  must  do  the  work^ 
if  so  directed,  at  the  rate  stated  in  the  tender. 
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Any  repairs  that  may  be  required,  and  which  the  contractor  may  be  directed  to  do 
to  the  plank  covering  of  the  old  piera,  on  either  the  north  or  the  south  side  of  the 
channel,  must  be  done  at  the  prices  t&idered. 

Stone  for  ballast,  required  to  be  furnished  for  any  part  of  the  pier-work  on  either 
side  of  the  channel,  must  be  provided,  delivered  and  placecl  in  the  work  by  the  contractor 
at  the  price  stated  in  the  tender. 

The  prices  tendered  for  timber- work,  iron,  etc.,  it  is  to  be  distinctly  understood,  are 
to  be  applied  as  payment  in  full  for  all  such  repairs  as  the  contractor  may  be  called  upon 
or  requested  to  make  to  the  existing  pier- work  on  either  side  of  the  channel. 

Mooring  Posts — of  white  oak  or  rock  elm,  9  feet  long  and  16  inches  diameter,  are 
to  be  placed  in  the  pier  from  60  to  60  feet  apart,  or  at  such  other 
distances  as  may  be  subsequently  determined.  They  must  be  properly  dressed,  covered 
on  top  with  an  approved  cast  iron  cap-piece,  notched  at  bottom  to  receive  cross  pieces  ^Ye 
feet  long,  be  fastened  to  the  cross  ties  with  screw-bolts  one  inch  and  a  quarter  (IJ") 
diameter,  and  be  otherwise  secured  as  directed,  placed  so  as  to  stand  20  inches  over 
the  top  of  the  pier,  and  have  the  ballast  Ground  them  well  packed. 

The  west  end  of  the  north  pier  is  either  to  be  sheeted  anew  or  the  present  6-inch 
oak  sheeting  repaired  as  may  be  directed,  and  repairs  or  renewals  of  a  like  nature  must 
be  made  at  the  other  ends  of  the  piera,  it  ordered,  and  to  which  the  respective  prices 
stated  in  the  tender  for  oak  plank  and  pressed  spikes  are  to  apply  and  be  a  payment 
in  full  for  the  removal  of  the  old  materials,  as  well  as  placing  and  securing  the  new 
materials  used  in  the  work. 

"Where  the  old  superstructure  has  to  be  removed  through  what  is  called  the  '*  beach," 
all  sand  and  rubbish  for  a  space  of  two  feet  in  width  at  bottom  and  to  a  slope  of  one  to 
one,  must  be  removed.  This  material  must  again  be  replaced  as  soon  as  the  progress  of 
the  works  will  admit,  the  removal  and  replacing  of  which  will  be  paid  for  at  the 
respective  rates  stated  in  the  tender. 

The  outer  faces  of  the  superstructure  of  the  new  work,  from  the  top  to  low-water 
line,  must  be  hewn  down  neatly  to  lines  corresponding  to  its  position,  and  everything  done 
that  may  be  required  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

It  is  to  be  clearly  and  distinctly  understood  that  the  prices  tendered  for  the  diffeiv 
ent  kinds  of  materials  and  workmanship  are  to  be  applied  either  to  the  renewal  or  to 
the  repairs  of  any  part,  small  or  otherwise,  of  the  superstructure  of  the  pier  on  either  or 
both  sides  of  the  channel  that  the.  contractor  may  be  called  upon  to  execute  by  the 
Department  of  Public  Works. 

All  materials  used  in  tlie  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  different  items  of  work  must  cover  the  entire  cost  of 
procuring  materials,  tools,  vessels,  scows  and  labor,  providing  service  ground  and  every 
contingency  connected  directly  or  indirectly  with  the  prosecution  of  the  work,  which, 
throughout,  must  be  executed  in  a  substantial  and  workmanlike  manner,  agreeably  to  the 
plan  contemplated  in  the  foregoing  specification  and  the  instruction  of  the  officer  in  charge. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  making  arrangements  for  those 
purposes,  the  conti*actor  must  be  governed  by  the  canal  regulations  and  the  interpretation 
put  upon  them  by  the  officer  entrusted  with  that  duty.  He  must  further  use  every 
precaxition  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the 
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navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acts, 
whether  such  may  result  from  a  desire  to  prosecute  the  works,  ind.ttention  or  any  other 
cause. 

Payments  will  be  made  at  intervals,  according  to  the  comparative  value  of  the  work 
done,  on  a  certificate  from  the  officer  in  charge  that  the  materials  are  of  a  propter  dass 
and  that  the  work  has  been  faithfully  performed ;  but  no  advance  will  be  made  on 
materials  until  they  are  in  the  work,  and  ten  per  cent,  on  the  progress  estimates  will  be 
retained  until  the  final  completion  of  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  whose  "  tender''  has 
been  accepted  shall  have  entered  into  contract  with  the  Department  of  Public  Works, 
and  must  be  proceeded  with  in  such  a  manner  as  to  ensure  the  completion  of  the  whole 
by  the  Ist  day  of  December,  1879. 

JOHN  PAGE, 
Chief  Engineer  of  Public  WofJc$, 
Ottawa,  15th,  August,  1879. 
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APPENDIX  No.  28. 

SPECIFICATION 

For   EngineSy  Machinery  and  HuUy  f^r  a  Clmin    Tug. 


Tbis  submerged  Chain  Tii;;;  to  be  on  the  sdme  principle  as  that  built  lor  the  Mon- 
treal Harbour  Trust ;  but  the  hull  to  be  .longer  and  wider,  with  diagonal  trussing  the 
whole  length  of  hull,  and  to  be  provided  wiQi  cabin  room  on  the  upper  deck  for  the 
aceommodation  of  the  officars  and  men.  The  engines  are  also  to  be  condensing  in 
place  of  high  pressure,  for  the  economizing  of  fuel,  and  the  boat  to  be  fitted  with  hauling- 
engines  for  the  purpose  of  taking  in  and  reeling  the  tow-line. 

DETAILS. 

Engines. 

fMmux%.  To  hare  two  cylinders  twenty-two  inches  (22)  diameter  by  five  feet  (5)  stroke  of 

piston. 

These  cylinders  to  be  of  cast  iron,  cast  of  a  mixture  of  scrap  and  pig  iron,  as  hard  as 
can  be  well  bored. 

These  cylinders  to  be  bored  perfectly  round  and  pai^allel,  and  when  bored  to  be 
entirely  free  from  blow-holes  or  spongy  spots. 

&iTo  tude*.  Each  cylinder  to  be  furnished  with  a  pair  of  valve  slides,  working  on  valve  faces, 

planed  and  scraped  to  perfectly  steam-tight  faces,  and  the  valves  themselves  to  be  planed 
on  their  faces  and  four  sides,  and  to  be  be  scraped  up  to  'perfectly  steam-tight  surfaces  on 
their  iiirorking  faces. 

rtSr  '  The  steam  pressure  to  be  removed  from  the  slide  valves  by  "Adams'"  rings,  which 

are  to  be  fitted  into  suitable  turned  recesses  in  the  back  of  each  valve. 

•tro  cheiu.  Xhe  valve  chests  to  be  circular  in  form,  of  the  necessary  depth  and  thickness,  and  to 

be  furnished  at  each  of  the  outer  ends  with  brass  stuffing  boxes  and  brass  packing  glands 
finished  bright. 
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The  valve  rods  to  be  of  steel,  extending  through  stuflSng  boxes  at  each  of  the  outer  v****!"** 
ends  of  the  valve  chests.     These  valve  rods  #o  be  furnished  with  nuts  for  adjusting  the 
distance  between  them.     I'he  valve  rods  to  be  furnished  with  the  necessary  joints  and 
guides. 

The  chest  covers  to  be  circular  and  polished  bi-ight^  and  to  be  very  strong,  with  the  <»••*  •»" 
necessary  stiffening  riba  cast  on  them. 

The  inside  of  the  chest  covers  to  have  an  oval  seat  cast  on  them,  which  seat  is 
to  be  planed  and  then  scraped  to  a  steam-tight  surface,  affording  a  face  on  which  the 
balance  ring  of  each  valve  travels. 

The  valves  are  to  be  operated  through  a  link  motion.     The  links  to  be  of  hammered  J^"**- 
steel,  forged  solid  and  finished^  bright,  with  all   the  pins,  blocks  and  bushes  either  of 
hardened  steel  or  bush  metal,  and  made  adjustable  for  wear  where  necessary. 

Each  valve  motion  to  be  furnished  with  a  p»ir  of  eccentrics,  keyed  on  to  a  pin  con-  "^"■*'^<=' 
centric  with  the  main  shafb  from  a  crank  or  lever  keyed  on  to  the  main  crank-pins  of 
each  engine. 

Tke  eccentric  rods  to  be  bolted  to  their  bands  through  tee  heads   with    bright  '  ^d  ub 
finished  Dolts  and  nuts,  and  to  be  bright  finished. 

The  eccentric  bands  to  be  of  brass  finished  bright. 

The  cylinders  to  be  furnished  with  the  necessary  covers,  finished  bright,  and  secured  ^^^ 
to  the  cylinders  by  tke  requisite  number  of  bright  finished  nuts  and  bolts. 

The  cylinders  and  chests  to  be  well  lagged  and  covered  with  reeded  black  walnut,  ^(^^ 
held  on  by  brass  bands  and  faced  with  sheet  brass  where  required  to  make  a  neat  and 
workmanlike  finish. 

The  pistons  to  l>e  of  cast-iron  furnished  with  intermediate  packing  ring,  turned  true 
on  outside  and  edges  and  scraped  to  a  steam-tight  fit  between  the  cylinder  flange  and 
follower.  This  intermediate  ring  to  be  rebated  en  each  edge  for  the  reception  of  a  steam 
packed  ring  locked  to  the  diameter  of  the  cylinder  by  the  pressure  of  steam  admitted 
behind  it  through  holes  in  the  piston  and  follower. 

The  piston  rods  to  be  of  steel  of  the  necessary  diameter,  te  be  turned  truly  parallel 
and  round  and  draw  filed,  to  be  secured  to  the  piston  by  a  nut  on  tke  after  side,  drawing 
the  piston  against  a  collar  on  the  forward  side. 

The  piston  rods  to  be  secured  by  a  steel  cotter  to  a  wrought  iron  cross  head,  forged 
oi  best  hammered  scrap,  and  furnished  with  the  necessary  guide  blocks  adjustable  for 
'  wear,  and  with  steel  pins  to  form  the  connection  with  the  connecting  rods. 

The  connecting  rods  to  be  forged  of  best  hammered  scrap  iron,  flat  in  midsection  ^^"J^^ 
with  rounded  edges — to  be  finished  at  the  ends  with  the  necessary  butts,  straps,  gibs  and 
keys,  and  furnished  with  flat-bottomed  bushes  of  the  best  gun  metal,  properly  bored, 
turned  and  fitted  to  their  respective  journals.     The  whole  of  the  connecting  rods  to  be 
finished  bright. 

A  pair  of  coupling  rods  of  the  same  general  design  and  finish  as  the  connecting  rods  cw«piin« 
to  couple  the  crank  discs  of  the  two  chain  barrels  and  insure  their  joint  action. 


Piston  1 


Croia  ) 
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The  crank  pins  for  both  the  connectins;  rods  and  ooupling  rods  to  be  of  steel,  pro- 
perly turned  and  fitted  into  their  i^espective  crank-wheel  discs,  and  their  bearing  ends 
inrne^  to  fit  their  respective  journals,  and  then  ground  between  conical  centres  to  Une 
cylinders. 

The  crank  discs  are  to  be  four  in  number,  two  to  each  barrel-shaft,  and  are  to  he 
firmly  keyed  to  the  ends  thereof.  They  are  to  be  about  seren  feet  (7)  diajaeter  by  aboat 
6  inches  thick  on  the  edges,  which  ai*e,  as  well  as  a  band  about  4  inches  deep,  to  be 
turned  up  bright  and  polished. 

The  framing  on  each  side  to  consist  of  a  heavy  ca«ft  iron  girder,  cast  in  two  lengths. 

The  after  or  cylinder  ends  of  the  girders  to  have  the  cylinder  eover  and  girders  caft 
thereon,  and  the  forward  end  of  the  first  and  the  after  end  of  the  second  section  to  have 
strong,  heavy,  well-bracketed  flanges  cast  thereon,  which  flanges  are  to  be  squarelj 
slotted  on  their  faces  and  edges  and  to  be  strongly  boited  together  with  the  requisite 
number  of  turned  bolts  driven  into  rimed  hol^. 

The  forward  ends  or  sections  of  these  girders  to  have  recesses  cast  in  them  for  the 
reception  of  the  chain  barrel  shaftfi,  and  on  each  side  of  these  recesses,  on  the  upp3r  faces 
of  the  girders,  strong  cogs  are  to  be  cast,  over  which  heavy  gibbed  caps  ai-e  to  be  fitted, 
of  sufficient  strength  to  preserve  the  integrity  of  the  section  in  that  part  of  the  girden 
recessed  for  bearings. 

The  forward  ends  of  the  girders  are  also  to  be  cast  with  forked  recesses  and  the 
necessary  caps  and  bolts  for  the  reception  of  the  shafts  of  the  forward  chain  barrels. 

The  longitudinal  girders  above  described,. constituting  each  a  frame  for  its  respective 
engine,  are  to  be  connected  together,  at  a  distance  of  about  every  4  feet,  with  cross  gird- 
ers ef  cast  iron  fumiahed  with  strong-bracketed  flanges,  slotted  on  their  faces  and  bcdtei 
to  suitable  slotted  faces,  with  heavy  turned  and  rimed  bolts  to  the  longitudinal  girders. 

These  cross  girders  to  be  three  in  number,  fiist  ene  of  box  form,  with  heavil? 
flanged  double  girders  and  diagonal  stays  cast  therein  on  the  after  ead  just  forward  of 
the  cylinders ;  a  second  cross  girder  to  be  placed  and  properly  bolted  on  slotted  faces  tt 
the  junction  of  the  two  girders  with  heavy  flanges  bolted  to  each  section,  and  the  third 
or  smaller  cross  girder  in  the  space  between  the  chain  barrels  belted  similarly  to  the 
others  on  to  lAotted  faces.  This  last  girder  is  to  prevent  the  overhung  ends  of  Uie  long 
girders  from  closing  in  on  the  chain  barrel  journals. 

The  whole,  longitudinal  and  cross  girders  when  bolted  together  forming  a  very  stiff 
and  rigid  grillage  or  crib  work  of  cast  iron  capable  of  resisting  any  tension,  torsiom  or 
twist  which  the  heavy  strain  of  the  chain  may  bring  upon  it,  and  this  great  strength  of 
framework  is  absolutely  necessary  to  the  successful  working  of  the  machine,  as  any  dis- 
tortion of  the  framework  must  be  followed  by  displacement  of  the  working  bearings  and 
consequent  heating  and  cutting  ef  the  journals  and  binding  of  the  engine. 

This  framing  from  between  the  cylinders  to  near  the  first  chain  barrel  is  to  be 
covered  with  a  platform  or  flooring  of  cast  iron  plates  of  diamond  pattern,  with  U« 
requisite  openings  for  working  the  hand  gear,  pet  cocks,  etc. 

This  platform  is  to  be  railed  in  by  a  heavy  brass  rail,  with  suitable  stancliions. 

The  platform  above  described  to  be  approaohcd  by  cast  iron  steps,  well  and  neatiy 
finished,  between  the  steam  cylinders. 
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The  whole  of  the  above  structure  to  be  strongly  bolted  to  heavy  deck  keelsons  of  oak  d««*^««'"<« 
15  inches  wide  by  27  inches  thick  under  the  engines,   etc.,  and  continue   to  the  ends   of 
tbe  boat,  of  the  thickness  of  1 5  inches  square. 

The  chain  barrels  to  consist  first  of  two  heavy  wrought  iron  shafts,  with  journals  1 2  <n»*»n  ''*^«^« 
inches  diameter  by  16  inches  long,  projecting  at  each  end  beyond  the  journals  of  the  same 
diameter  of  sufficient  length  to  form  bed  seats,  on  which  are  keyed  the  crank  discs  before 
described. 

The  central  portion  of  the  shaft,  for  a  length  of  about  3  feet  9  inches,  is  to  be  forged 
to  a  thickness  that  will  permit  its  being  turned  to  a  diameter  of  about  18  inches,  la 
this  portion  two  large  key  seats  will  be  planed  about  8  inches  wide  by  3  inches  deep  for 
the  reception  of  the  hard  cast  iron  segments,  forming  the  wearing  part  of  the  true  chain 
barrel ;  the  said  segments,  as  shown  moi*e  fully  in  the  accompanying  plan,  to  be  so 
arranged  that  they  can  be  easily  removed  and  replaced  as  tfcey  wear,  and  the  arrange- 
ment of  the  barrel  shall  be  such  that  the  segments  can  be  replaced  by  a  single  sprocket 
-wheel  with  suitable  movable  wearing  pieces,  if  the  nature  of  the  work  should  render  it 
advisable. 

The  deck  keelsons  before  described  to  be  furnished  at  each  end  with  large  chain  Eod  Bouerm 
rollers  and  carriages,  these  carriages  to  have  their  cheeks  heavy  and  well  rounded  to 
permit  the  chain  to  slip  easily  over  them,  if  by  any  mischance  the  boat  should  get  broad- 
aide  to  the  current.  ^ 

The  engines  to  be  furnished  with  the  necessary  condensing  apparatus,  consisting  of  ^"**°^°i 
a  condenser,  channel  plate,  air  pump  with  levers,  shaft,  etc.,  for  actuating  the  pump.  ^pamp,' 

The  condenser  to  be  of  caat  iron  of  cylindrical  form  and  crowning  top,  with  bottom  c<»»<»«n«'^- 
4md  side  flanges  turned  and  faced. 

The  bottom  flange  to  be  bolted  on  to  a  faced  seat  of  cast  iron  in  the  upper  face  of  the  *»••  ^^^ 
«ole  plate,  which  is  also  of  cast  iron  properly  bolted  to  keelson  prepared  for  its  reception, 
and  furnished  with  a  channel  and  india  rubber  foot  valve,  guard  and  cover. 

On  the  forward  end  of  this  sole  plate,  on  a  faced  bed,  is  to  be  bolted  an  open  topped  ^^^^^^ 
air  pump  with  hot- well  attached,  said  air  pump  to  have  a  working  barrel  of  about  24 
inches  diameter  by  24  inches  stroke,  in  which  works  an  air  pomp  bucket  with  india 
rubber  valve  discharging  the  condensing  water  through  the  floating  top  into  the  hot-well, 
and  thence  through  a  waste  water  pipe  through  the  side  of  the  boat. 

This  air  pump  is  to  be  worked  as  follows  : — On  the  crank  pin  of  the  forward  crank  Boeksh»rt. 
•disc,  inside  of  the  coupling  rod  bearing,  a  journal  is  to  be  formed,  from  which  a  rod  with 
the  necessary  butts  and  straps  connects  with  one  end  of  a  long  lever,  keyed  at  its  larger 
«nd  to  a  rocking  shaft  working  in  suitable  bracket  journals,  on  which  shaft  are  cast  two 
shorter  levers,  from  the  smaller  ends  of  which  two  side  rods  are  attached,  connecting  them 
-with  the  cross  head  of  the  air  pump. 

To  this  shaft  and  levers  are  also  attached  the  necessary  pins  for  working  two  pumps,  ^^^^,^ 
•one  for  pumping  hot  water  from  the  hot- well  to  supply  the  boilers,  and  the  other  for 
pumping  bilge  water  from  the  boat. 

The  boat  is  also  to  be  supplied  with  two  No.  4  steam  pumps,   one  to  be  used  for  i>onk«ypuB 
pumping  up  the  boilers  when  the  large  engines  are  standing,  and  the  other  as  a  deck  pump 
for  fire  purposes,  washing  decks,  etc. 
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itend  pamp.  jj^^  engines  are  also  to  he  supplied  with  a  double-acting  hand-pump,  with  4-iDch 

water  barrels  Tor  pumping  up  boilers  when  steam  is  down. 

"'*^  These  pumps  are  to  be  supplied  with  two  50  feet  lengths  of  canvas  hose,  with  the 

necessary  couplings  and  branch  pipe. 

w.tirpipeiu  2?he  four  journals  of  the  crank-shafts  are  to  be  furnished  with  water  pij^es,  connected 

to  the  deck  pump,  through  which  water  can  be  supplied  in  case  of  heating. 

Boilers. 

The  engines  to  be  supplied  with  steam  by  two  iretum-tube  boilers  six  feet  six  inches 
diameter  by  about  thirteen  feet  six  inches  long,  by  about  eight  feet  height  of  front. 

^""  The  shells  of  these  boilers,  together  with  both  gables,  to  be  of  best  "  Thomeycroft " 

plate,  double  livetted  throughout ;  the  shell  to  be  of  f  plate,  front  flue  sheets  ^"  thick, 
surmounted  with  a  dome  2  feet  6  inches  diameter  by  4  feet  high,  and  well  rivetted  to  the^ 
shell — boiler  drawings  to  be  submitted  for  approval. 

Furn4w^  Each  boiler  to  have  one  furnace  about  5  feet  8  inches  wide  by  6  feet  6  inches  long, 

of  best  Low  Moor  or  Bowling  iron  5-16"  thick,  and  well  stayed  on  the  bottom  and  sides 
by  screw  stays  to  the  shell,  and  on  the  top  by  crowfeet  and  hangers  from  the  crown  of  ^e 
shell. 

viuM.  rfjj^  products  of  combustion  to  be  conducted  from  the  furnaces  by  two  flues  from 

each  furnace,  of  about  24  inches  diameter  and  5-16"  plate  to  the  back  head,  which  shall 
be  properly  stayed  by  screw-stays  to  the  gables  and  sides  ot  the  shells. 


Smoke  itAck*. 


From  the  back  head  the  heated  products  are  led  by  sixty-two  3^-inch  tubes  in  each 
boiler,  to  the  smoke-stack,  which  is  to  be  made  of  sheets  on  end,  the  lower  rim  of  No.  H> 
and  the  balance  of  No.  14  or  15  iron,  the  butts  of  each  link  to  be  well  covered  by  straps 
of  bulb  iron,  by  a  ring  of  which  also  the  tops  of  the  smoke-stacks  are  to  be  stiffened. 

8t»y«.  These  smoke-stacks  are  to  be  stayed  by  a  cross  stay  between  them  and  by  the  requisite 

number  of  wire-rope  stays  fitted  with  staples,  eyes  and  tightening  tumbuckles. 

Moontinri.  Each  boiler  to  be  furnished  with  3  gauge-cocks,  1  glass  gauge,  1  lock-up  and  1  open 

safety-valve,  1  blow-off  and  )  surface-cock,  all  the  necessary  mud-ports,  wash-plugs,  etc., 
and  1  whistle  for  both  boilers,  and  necessary  branches  for  steam  dnlls. 

pip««.  j^Q  blow-off  pipes  from  the  safety-valves  to  be  of  copper,  with  neat  bell-mouth  tops 

of  polished  brass;  also,  the  openings  through  which  the  pipes  pass  the  decks  to  be  protected 
by  neat  bell-shaped  combings  of  polished  brass.  • 

Valves.  j^Y  ^Y^^  steam  and  feed  pipes  to  be  well  fitted  up  with  the  necessary  stop  and  steam- 

valves,  check-valves,  etc. 

**™**'*  The  necessary  grates  and  bearers,  together  with  the  fire-irons,  etc.,  to  be  supplied. 

on  ciipt.  ^|]  journals  and  working  [mrts  to  be  supplied  with  oilers  of  the  most  approved 

pattern. 

wreache^  j^  g^^  ^f  wrouches,  spauuers,  chisels  and  hammers  to  be  supplied  to  the  engineer  witb 

ihe  engine. 
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A  hauling  engine  for  taking  in  the  tow-line,  with  the  n'ecessarj  reels,  brackets,  etc.,  "'nf?ne. 
to  be  supplied  in  working  oixier  in  its  place.     The  steam  for  working  the  hauling  engine 
to  be  supplied  from  the  main  boilers.     The  engine  to  be  a  rotary  engine  of  the  best  class 
of  its  kind. 


General  cUuee 


The  whole  engines,  boilers,  pumps  and  other  machinery  to  be  a  thoroughly  good  and 
faithful  job  in  every  respect,  and  the  whole  of  the  material  and  workmanship  to  be  equal 
in  every  respect  to  the  best  machinery  in  the  Dominion,  and  if  any  part  shall  have  been 
omitted  in  this  specification  which  may  *  be  found  necessary  to  render  the  machinery  or 
engines  a  first-class  job,  it  is  agreed  that  they  shall  be  furnished  without  extra  charge. 

The  boilers  to  be  stayed  to  bear  a  test  pressure  of  100  lbs.  per  square  inch,  and  to  a  *\'J;'^|J;'' 
working  pressure  of  G5  lbs.  per  square  inch. 

Hull. 

Length  of  deck 112  feet. 

Breadth  of  beam 27     '* 

Depth  of  hold  from  lop  of  floor  timbei-s  to  top  of  beams.       7  J  ** 

The  keel  to  be  of  elm,  sided  12  inches  and  moulded  to  7  inches  in  the  centre  and  ■wi. 
increasing  to  12  inches  at  the  ends,  scarfs  to  be  not  less  than  5  feet  long,  and  each 
fastened  with  four  f "  screw-bolts. 

Stem  and  stem  posts  to  be  of  oftk,  sided  12  inches  and  moulded  10  inches  at  the^^J^j,"**'^*"^** 
head  and  14  inches  at* the  heel,  to  be  bolted  to  end  of  dead  wood  and  keelson  and 
apron  with  ^"  clinch  bolts,  16"  centres. 

Aprons  to  be  of  oak,  sided  1 2  inches  and  moulded  to  suit  cants.  Apron.. 

Frames  to  be  of  oak,  and  double,  to  be  placed  every  two  feel  from  centre  to  centime.  Fr«mc«. 

Floor  timbers  to  be  of  oak,  sided  5  inches  and  moulded   12  inches  in  the  centre,  pioor  timber.. 
tapering  to  8  inches  at  the  heads,  to  be  fastened  together  with  two  f^-inch  screw-bolts. 
The  floor  timbers  and  futtocks  to  be  kspt  apart  witk  2-inoh  pieces. 

f 

The  futtocks  to  b«  of  oak,  sided  5  inches,  remainier  of  framing  to  be  sided  t*  5  *^"ock«. 
inches  amd  moulded  to  suit  the  size  of  floor  timbers,  and  to  taper  at  the  gunwale  to  6 
inches.      The  futtocks  to  be  fastened  together  and  to  the  floor   with    J-inch  screw- 
bolts.     The  balance  of  the  framing  to  be  fastened  in  the  same  way  with  |"  screw-bolts. 

The  centre  keelson  to  be  of  oak,  sided  aad  moulded  14  isches,  to  be  bolted  to  the  c«oir«  keeiw^ 
keel  with  a  J"  bolt  in  each  frame,  driven  in  from  the  under  part  and  clinched  on  the 
keelson. 

Engine  stringers  to  be  of  oak,  10  inches  by  8,  and  to  be  stanchioned  under  each  ^"ifjfn'j^,. 
beam  fiom  stringers  im  beams. 

A  truss  work  to  be  erected  over  the  main  keelson  with  the  main  keelson  for  the  "^^"^  ^'''^' 
lower  chord,  and  a  central  stringer  piece  under  the  deck  beams,  14  inches  x  8  inches 
of  oak  for  the  upper  chord,  to  be  arranged  with  diagonals  and  tension  bolts  as  shown  on 
the  tracing  ascompanying  this. 

Inside  bilge  strakes  to  be  of  oak,  fire  in  number,  5  inches  thick  and  8  inches  wide,  "»»«<»•  wik«.   ' 
to  receive  a  f -inch  bolt  in  each  frame  in  each  strake,  driven  through  the  planking  from 
outside. 
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The  clamps  to  be  of  oak  in  loDg  lengths.  Three  strakes  of  8  inches  wide  and  5  inches 
thick,  bolted  edgewise  with  one  f-inch  clinch-bolt  every  2  feet,  also  to  be  bolted  through 
tinibera  and  outside  planking  with  a  J-inch  screw-bolt  driven  from  outside. 

"  eJe«,  To  have  shelf  pieces  under  the  beams  of  oak  in  long  lengths  7  inches  thick  in  two 

strakes  each  9  inches  wide  so  as  to  form  a  strake  of  18  inches  by  7  inches  thick  along 
midships.  This  strake  to  narrow  down  to  12  inches  at  each  end  of  the  vessel,  to  be  hook- 
scarfed  at  the  junctions,  and  fastened  by  a  f-inch  scsew  bolt  in  every  timber,  driven  in 
from  outside  into  the  sheer-strake,  each  scarf  to  be  bolted  with  two  J-inch  screw-bolts. 

roodB.  rj^i^Q  dead-woods  to  be  of  oak  from  the  keelson  to  the  aprons.     To  be  sided  the  same 

as  keelsons. 

hook*.  The  breast-hooks  to  be  of  oak,  three  at  each  end,  of  sufficient  strength  and  stronglv 

bolted  with  |"  bolts  and  f  bolts. 

*BTbil%  '^^^  garboard  strake  to  be  of  elm,  4  inches  thick  aikl  from  12  iaches  to  14  inches 

'•         wide,  to  be  bolted  edgewise  through  to  the  keel  with  a  f-inch  clinch-bolt  every  4  feet. 

'-  Bottom  planking  to  be  of  rock  elm  3  inches  thick. 

Side  planking  to  be  of  oak,  3  inches  thick,  excepting  the  tw«  gunwale  strakes,  which 
will  be  3^  inches  thiqk  and  9  inches  wide  each,  and  scarfed  at  junctions. 

The  planking  to  be  double  fasteneil  with  spikes  7J  inches  long  by  |"  thick,  and  all 
butts  to  be  bolted  with  a  |-inch  olinch-bolt  to  the  next  timber  to  the  butt,  and  all  planking 
to  have  a  |-inch  thorough  bolt  at  half  way  beiow  its  ends. 

1  iininf.  The  bottom  to  be  lined  with  pine  or  tamarac  fastened  with  5-inck  spikes. 

learns.  The  dock  beams  to  be  of  oak  under  the  engine  and  frame,  and  also  two  beams  of  oak 

at  each  end  of  the  vessel.  Beams  to  be  sided  and  moulded  of  such  strength  as  may  be 
found  necessary  to  suppert  the  machinery.  To  be  crowned  6  inches  and  to  be  placed  5 
feet  apart,  excepting  where  the  machinery  or  boilers  May  require  a  different  arrangement. 
The  beams  to  be  bolted  to  the  stringera  with  two  |^''  bolts  at  each  end  to  be  double  kneed 
with  8-inch  knees,  each  knee  to  have  two  bolts  through  the  root  and  two  through  the 
stock  and  one  in  the  throat. 

The  remainder  of  the  beams  to  be  of  tamarac,  to  be  bolted  to  the  stringers  with  a  f " 
screw-bolt  at  each  end,  to  be  double  kneed  with  6^"  and  7-inch  knees,  each  to  have  2 
bolts  in  the  root,  2  through  stock  and  1  through  throat. 

55  The  covering  board  to  be  of  oak  3  inches  thick  and  12  inches  wide,  to  be  fastened 

with  7^"  spikes  and  scarfed. 

puokin^  The  deck  planking  to  be  of  white  pine,  3  inches  thick   and  not  over  6  inches  wide, 

to  be  fastened  with  one  6- inch  spike  in  each  beam  and  properly  plmgged. 

cuoat.  Rail  stanchions  of  oak  of  neatly  turned  pattern  to  be  placed  4  feet  apart  all  along 

the  covering  board,  and  then  to  be  surmounted  with  a  rail  of  oak. 

"^-  To  be  furnished  with  a  i*udder  made  to  work  in  a  protecting  frame  as  shewn  on 

tracing. 
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The  outftide  planking  to  be  properly  squared  off  and  to  be  well  caulked,  and  payed,  '*'•'"*'»«• 
90«raped  and  painted,  and  the  vessel  to  be  made  perfectly  water-tight,  the  bottom  below 
lo^w-water  line  to  receive  two  coats  of  brown  oxide,  and  the  upper  portion  of  the  hull  to 
receive  three  coats  of  such  color  as  may  be  desired. 

All  elm  mentioned  in  this  specification  to  be  rock  elm,  and  all  oak  white  oak.  «~*  •»"• 

JoiXEB  Work. 

A  promenade  deck  to  extend  from  16  feet  from  the  bow  about  68  feet  backwards,  Lowtrc^bm. 
the  whole  width  of  the  boat,  with  the  necessary  supporting  stanchions  along  tte  outside 
or  brackets. 

The  whole  of  the  engine  and  machinery,  for  65  feet  in  length,  to  be  enclosed  with  *'•»'•"*  "**»" 
panel  work,  with  the  necessary  doors  and  windows  at  the  sides  and  fore  and  afc,  to  enable 
-the  engineer  to  see  in  all  direetions. 

An  upper  cabin,  for  the  accommodation  of  the  oflBcers  and  men,  to  be  erected  on  the  Dpp«r«WD. 
upper  detk,  about  35  feet  in  length  by  about  17  feet  in  width,  with  the  necessary  berths, 
rooms,  closetSy  kitchens,  etc. 

The  whole  of  the  materials  to  be  of  good  quality  of  their  respective  kinds,  and  the 
-whole  work  to  be  done  in  a  substantial  and  workmanlike  manner. 

The  vessel  to  be  furnished  with  four  anchors  or  spuds  of  rock  elm  14  inches  square,  ^"Ji^'**' 
with  the  necessary  chocks  and  stays  for  securing  them  properly  to  the  inside  of  the  hull 
of  the  boat,  and  with  the  racks,  pinions,  etc.,  for  raising  and  loweiing  them,  and  of 
sufficient  length  for  anehoring  in  18  or  20  ftet  of  water. 

The  spuds  to  be  placed  in  wells  carried  from  the  lower  skin  of  the  vessel  to  the  deck. 
The  said  wells  to  be  made  perfeotly  staunch  and  tight 

The  wells  to  be  secured  on  the  lower  side  by  proper  mouthpieces  of  cast  iron. 

It  is  understood  that  everything  is  te  be  furnished  nteessary  to  put  the  boat  and 
engines  in  complete  working  order,  except  the  chains,  anchor  lines,  furniture  and  bed- 
ding. 

The  machinery  to  be  first  fitted  and  tried  with  the  sprocket  wheels,  and,  if  they  do 
not  work  satisfactorily,  to  be  replaced  by  barrels  as  described. 

All  the  timber  to  be  of  the  best  quality  of  its  respective  kind,  *nd  well  seasoned,  free 
from  unsound  knots  and  other  defects. 

'Oeneral  drawings  of  the  machinery,  engine  and  hull  to  be  sent  up  to  Ottawa.  Dr«winn. 

Detail  drawings  to  be  made  and  kept  in  the  office  of  the  contractor,  subject  to  the 
inspection  and  approval  of  the  Chief  Engineer  of  the  Department  of  Public  Works,  John 
Page,  Esq.,  or  any  person  whom  he  or  the  Minister  of  Public  Works  may  appoint  for 
that  purpose. 

The  whole  work  to  be  completed  and  ready  for  delivery  by  the  twentieth  day  of  ^■^"*^ 
June  next  (1876),  and  to  be  guaranteed  for  three  months  from  delivery. 
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The  contractor  to  have  tli©  nomination  uf  a  person  to  act  as  engineer  daring  tk 
period  of  the  guarantee,  which  is  to  be  computed  from  the  day  on  which  the  v^isel  w^ 
be  delivei-ed  at  the  head  of  the  Galops  Canal^  but  the  employment  of  this  person  firm 
that  date  must,  however,  be  subject  to  the  full  approval  of  the  Minister  of  Public  Works, 
and  while  thus  employed,  such  person  shall  be  paid  by,  and  in  every  respect  be  considered 
a  servant  of  the  Department  of  Public  Works,  liable  to  be  removed  at  any  tiaae  he  str 
fail  or  neglect  to  discharge  properly  such  duties  as  the  Chief  Engineer  of  Public  Woda 
may  direct,  in  connection  with  the  special  services  on  which  the  vessel  is  intended  to  k 
employed. 

The  vessel  to  be  delivered  by  the  contractor  in  complete  working  order,  at  the  he^ 
of  the  Galops  Canal. 

The  price  for  the  above-described  vessel,  engines  and  machinery,  delivered  as  abcrre 
stated,  to  be  forty-three  thousand  two  hundred  and  fifty  dollars,  which  sum  the  Ministe' 
of  Public  Works  agrees  to  pay  to  the  said  Contractor,  Ebenezer  E.  Gilbert,  in  si 
payments,  in  the  sums  and  at  the  times  hereinafter  mentioned. 

Payments  to  be  made  as  follows  : — 

Ist  Payment. — When  boiler  shells  and  furaace  are  ri vetted,  cylinders  cast,  keel  Ukl^ 
frame  erected  and  plank  sawed — $8,000 — eight  thousand  dollars. 

2nd  Payment — When  the  boilera  are  assembled,  and  caulking,  chipping  and  stikjii^ 
well  advanced,  and  kuU  of  vessel  planked---$6,500 — six  thousiml 
five  hundred  dollars. 


Ird— 17,00« 


4th~|1,0M 


fith— $7,000 


3rd  Payment. — When  boilers  are  completed,  principal  castings  and  forgings  maie, 
cylinders  bored  and  general  work  well  advanced,  beams  placed  and 
deck  laid — $7,000 — seven  thousand  dollars. 

4th  Payment. — When  boilers  are  on  board,  principal  castings,  forgings    and   brass 
work  made,  and  the  fitting  and  machine  work  well  adranoed,  and 
hull  and  deck  caulked,  and  jeiner*s  work  framed — $7,000 — seven  thousand  dollars. 

5th  Payment — When  the  engines  and  boilei's  and  general  machinery  are  erected  on 
the  boat,  and  the  joiner  work  completed  and  vessel  painted — $7,500 
— seven  thousand  five  hundred  dollars. 


I?,2S0 


And  the  final  payment  of  seven  thousand  two  hundi-ed  and  fifty  dollars  to  be  paid  at 
the  expiration  of  the  guarantee  and  acceptance  of  the  work  by  the  Government. 

Before  any  of  the  above  payments  are  made,    the  work  is  to  be  subject  to  tke 
•examination  and  approval  of  an  Inspector  to  be  appointed  by  the  Department   of  Public 
Works  for  that  purpose. 

Department  of  Public  Works, 

Ottawa,  10th  Jaauary,  1876. 
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APPENDIX  No.  29. 


RIVER  ST.  LAWRENCE. 


SPECIFICATIONS  of   Works  to  he  done  for  the  improvement  of  the 
CHANNEL  thrmgh   GALOPS  RAPID. 


The  works  for  which  tenders  are  invited  consist  of  deepening^  widening  and  other- 
wise forming  a  nearly  straight  channel  through  that  part  of  the  Galops  Rapid  from  a 
point  abi*east  of  the  extreme  upper  end  of  the  entrance  pier  to  the  Ckilops  Canal,  and 
extending  downward  to  deep  water  below  the  bar  or  to  opposite  what  is  called  Ooldspring 
Bay  on  the  line  indicated  in  red  on  the  plan.     ' 

To  effect  this  object  the  operations  must  throughout  be  conducted  in  an  unusually 
rapid  current,  which  at  some  places  runs  obliquely  across  the  contemplated  line  of  im- 
provements. Besides,  interruptions  are  almost  certain  to  be  experienced  from  the  passage 
of  both  upward  and  downward-bound  vessels,  and  large  rafts  of  timber  descending, 
especially  such  of  them  as  are  not  under  proper  control. 

Parties  intending  to  tender  for  the  works  are  especially  requested  to  bear  these  facts 
in  mind,  and  they  are  hereby  further  informed  that  they  are  expected  to  visit  the  locality 
before  tendering.  Moreover,  it  is  fully  believed  that  persons  who  have  not  hitherto 
given  their  attention  to  the  subaqueous  excavation  of  rock  and  other  hard  material,  or^ 
are  unfamiliar  with  conducting  works  in  rapid,  turbulent,  cross  or  oblique  currents  in  an 
immense  body  of  water,  would  consult  their  own  interest  by  not  tendering  for  this 
•unusually  difficult  undertaking. 

The  channel  is  to  be  made  200  feet  in  width,  with  side  slopes  of  three  to  one,  and 
the  extreme  distance  within  which  deepening  or  widening  has  to  be  done  is  about  five- 
eighths  of  a  mile  ;  for  fully  one  half  of  tlus  distance  in  the  aggregate  work  at  several 
detached  places  will  be  necessary.  Between  the  bars  and  shoals  there  aro  generally  deep 
-depressions  in  the  bed  of  the  river  of  sufficient  dimensions  to  contain  the  greater  part,  if 
Jiot  all,  of  the  materials  that  have  to  be  removed,  provided  it  be  properly  distributed. 

365 


Digitized  by  VjOOQIC 


366 

The  bottom  of  the  channel  at  all  places  except  that  part  through  Island  Shoal  aai 
the  Lower  Bar,  is  to  be  made  so  as  to  have  a  depth  of  1 6  feet  of  water  over  it  at  a  tiia-* 
when  there  is  9  feet  of  water  on  the  miire  sill  of  the  guard  lock  of  the  Galops  Canal. 

Through  Island  Shoal  and  the  Lower  Bar  the  bottom  is  to  be  sunk  one  foot  lower 
than  at  other  places,  otherwise  the  respective  depths  will  be  7  and  8  feet  below  the  mitR 
sill  of  the  guard  lock  ;  this  is  of  course  in  addition  to  the  surface  declivity  of  the  water 
of  the  rapid  under  the  level  of  the  canal  entrance  at  a  time  when  there  is  9  feet  on  ibe 
mitre  sill  of  the  guard  lock. 

There  are  six  different  places  within  the  distance  previously  mentioned,  where 
excavation  has  to  be  done  in  order  to  obtain  the  necessary  depths  and  width  of  channaL 
They  are  situated  in  descending  order  as  follows : — 

1st.  The  Upper  Bar  extends  from  the  pier  head  at  the  entrance  of  the  Galops  Canil 
to  Adams*  Island.  It  is  generally  one  foot  higher  than  the  required  level  of  the  bottom, 
but  within  the  line  of  the  channel  for  a  distance  of  about  250  feet  it  stands  from  one  t^ 
five  feet  higher  than  the  contemplated  bottom.  This  shoal  consists  of  rock  with  scattered 
boulders  over  it. 

2nd.  The  outer  or  northern  rough  o»argin  of  what  is  called  the  Eddy  Reef,  at  the 
foot  of  Adams'  Island,  has  to  be  removed  in  order  to  straighten  the  channel.  It  ooDsi£t» 
for  the  most  part  of  an  accumulation  of  boulder  stones  held  together  by  hard  mateml 
overlying,  it  is  believed,  similar  rock  to  that  which  at  other  places  is  found  to  form  tie 
bed  of  the  river. 

3rd.  The  south  point  of  what  is  termed  the  North  Shoal,  right  abreast  of  the  guard 
lock,  has  also  to  be  removed.  It  is  fully  120  feet  long  in  line  of  channel  and  from  5  to 
25  feet  in  width ;  the  greatest  depth  of  cutting  is  about  5  feet,  which  is  chiefly  if  not 
wholly  of  rock. 

Contractors  should  bear  in  mind  that  at  this  place  and  at  the  Upper  Bar,  opposite 
the  immediate  entrance  to  the  canal,  the  bperations  connected  with  deepening,  widening 
and  improving  the  channel  will  unavoidably  be  subject  to  frequent  interruptions  from  the 
passing  of  vessels  and  more  particularly  from  the  jMWsing  of  large  rafts  of  timber  which 
sometimes  become  unmanageable  and  occupy  the  greater  part  of  the  channel. 

4th.  The  north  point  of  the  South  Shoal  directly  opposite  that  on  the  north  side  of 
the  channel  presents  an  abrupt,  rocky  face  that  at  a  few  prominent  places  has  to  be 
removed  an'3  the  channel  in  their  vicinity  made  to  the  depth  previously  stated. 

5th.  The  Island  Shoal  extends  entirely  across  the  proposed  channel,  and  is  from  250 
to  350  feet  in  length,  parallel  with  the  river,  all  of  which  will  have  to  be  lowered  from  5 
.to  7  feet  to  give  a  depth  of  17  feet  at  ordinary  low  water.     This  shoal,  like  most  of  the 
others,  is  hard,  irregularly-stratified  rock. 

6th.  The  Lower  Bar  is  a  continuous  ledge  of  rock  that  extends  from  the  north  shore 
of  the  river  to  what  is  known  as  Capstan  Point,  on  Galops  Island.  It  is  from  550  to 
600  feet  in  length,  in  line  of  the  proposed  channel,  and  will  require  to  be  lowered  fix)ni  4 
to  7  feet  at  low  water,  or  at  a  time  when  there  is  9  feet  of  water  on  the  mitre  sill  of  the 
guard  lock. 

At  this  place,  the  swiftness  of  the  current  and  turbulence  of  the  water  will  render 
the  operations  unusually  difficult,  and,  without  great  watchfulness  and  care,  they  will 
doubtless  be  even  hazardous. 
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As  already  stated,  there  are  generally,  below  or  between  the  respective  bars, 
stretches  of  water  sufficiently  deep  to  contain  the  bulk,  if  not  all,  of  the  materials  that 
have  to  be  removed.  It  is  thought  that  after  the  materials  have  been  sufficiently 
loosened  by  blasting,  they  may  for  the  most  part  be  dragged  into  deep  water  by  heavy 
rakes  attached  to  the  chain  vessel  subsequently  mentioned,  or  in  such  other  way  as  may 
be  found  suitable  when  the  works  are  in  progress  ;  provided  always  that  the  top  parts  of 
the  material  when  in  place  are  kept  at  least  two  feet  below  the  bottom  of  the  cuttings  ; 
but  the  top  of  the  material  placed  below  the  Lower  Bar  must  be  at  least  three  feet  under 
the  bottom  of  the  cutting. 

From  the  trials  by  drilling  and  otherwise  that  have  been  made,  it  is  believed,  as 
before  stated,  that  the  bulk  of  the  materials  necessary  to  be  removed  to  obtain  the  full 
depth  and  width  of  the  proposed  channel  consists  of  a  very  hard  class  of  irregularly- 
stratified  limestone,  over  which  there  are,  at  several  places,  boulder  stones  embedded  in 
indurated  clay  and  cemented  gravel. 

When  the  works  are  in  progress,  it  is  to  be  clearly  understood  that  the  material, 
after  it  has  been  loosened  by  blasting  or  otherwise,  must  be  removed  as  soon  as  possible, 
especially  if  any  part  of  the  rock  is  forced  up  higher  than  the  present  bottom. 

To  be  certain  of  this  course  being  strictly  carried  out,  no  more  material  is  to  be 
loosened  or  displaced  by  blasting  at  one  time  during  the  season  of  navigation  than  the 
contractor  has  the  means  of  fully  removing  wiihin  three  hours  after  each  explosion  to  a 
depth  of  at  least  that  of  the  adjoining  parts  of  the  bottom. 

This  indispensable  course,  together  with"*  the  disposing  of  the  loosened  materials 
from  the  Lower  Bar  and  Island  Shoal  in  the  deep  water  below  these  places,  renders  it 
also  necessary  that  the  operations  should  be  commenced  at  the  down-stream  end  of  where 
the  deepening  has  to  be  done,  to  secure  the  assistance  of  the  current  in  clearing  away  the 
debris  or  light  parts  of  the  loosened  materials. 

It  is  further  believed  that  the  moorings  and  the  chain,  as  at  present  laid  down,  ai*e 
favorable  for  commencing  and  proceeding  in  this  way. 

All  the  operations  must  be  cgnducted  in  such  a  manner  as  to  occupy  at  all  times 
the  least  possible  width  of  the  water-way,  especially  where  they  are  at  or  near  the  present 
navigable  channel. 

Moreover,  it  must  be  clearly  and  distinctly  understood  that  the  channel  now  used 
by  vessels  in  passing  through  the  rapid  shall  not  be  in  any  way  obstructed  during  the 
prosecution  of  the  works. 

As  this  special  condition  could  not  consistently  be  applied  to  the  removal  of  the 
Upper  Bar,  unless  under  such  arrangements  as  it  would  be  extremely  difficult  to  effect 
and  very  uncertain  of  execution,  it  is  to  be  fully  and  distinctly  understood  that  all  the 
works  connected  with  the  removal  of  the  Upper  Bar  must  be  done  between  the  closing  of 
navigation  one  season  and  the  opening  of  it  the,  following  spring. 

In  order  to  be  made  aware  of  the  movement  of  vessels  and  rafts  in  the  vicinity  of 
the  rapids,  and  thereby  be  able  to  regulate,  to  some  extent,  the  working  operations,  the 
contractor  will  be  expected  to  make  arrangements  to  receive  by  telegraph,  from  some 
place  near  Prescott  such  as  Windmill  Point,  the  time  when  vessels  downward  bound  pass 
that  place,  and  when  lafts  of  timber  leave  or  pass  it.  He  might  also  be  informed  from 
Morrisburg  or  the  Village  of  Iroquois,  when  an  upward-bound  vessel  passes  either  of 
these  places.     The  notices  thus  received  might  be  communicated  to  those  on  board  the 
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vessels  employed  in  the  channel  by  signals  from  a  house  at  the  guard  lock,  or  some  other 
prominent  place  on  the  shore  in  that  neighborhood. 

Explanations  have  been  given  as  to  what  is  contemplated  to  be  done,  and  attentioci 
drawn  to  some  of  the  difficulties  certain  to  be  met  with  in  effecting  the  object,  while 
others  will  naturally  present  themselves  to  a  shrewd,  experienced  contractor.  It  is. 
however,  believed  that  none  of  them  are  of  a  nature  which  cannot  be  successfully  met 
by  determination  and  skilful  arrangements  judiciously  made  for  that  purpose. 

The  deepening,  widening  and  formation  of  tlie  channel  is  to  be  let  by  the  cubic  yard 
of  the  material  removed,  to  give  the  actual  width  and  the  respective  depths  before  stated, 
t^e  whole  of  which,  whatever  its  natui-e  or  chaiacter  may  be,  it  is  to  be  dearly  and 
distinctly  understood,  will  be  measured,  estimated  and  computed  in  the  solid,  and  be  paid 
for  at  one  uniform  rate. 

For  this  purpose,  careful  soundings  wore  taken  in  the  autumn  of  1876,  at  a  favorable 
stage  of  the  river  and  reduced  to  a  datum  line  corresponding  to  the  declivity  of  the 
surface,  with  a  depth  of  9  feet  of  water  on  the  mitre  sill  of  the  guard  lock. 

These  soundings  will  be  checked  over  the  whole  area  to  be  deepened  and  widened, 
and,  where  necessary,  they  will  be  corrected  as  the  works  progress  and  be  referred  to  & 
£x6d  and  permanent  bench  mark. 

Duplicate  copies  of  the  sections  made  from  these  soundings  will  from  time  to  time 
be  prepared,  one  of  which  will  be  placed  on  record  in  the  office  of  the  Department  of 
Public  Works,  and  the  other  remain  with  the  officer  in  charge. 

From  these  documents,  after  it  has  been  fully  ascertained  that  the.  different  places 
have  been  excavated  or  otherwise  made  to  the  width  and  sunk  to  the  respective  depths 
contemplated,  the  extent  of  work  done  and  for  which  the  contractor  is  entitled  to  be  paid 
will  be  computed. 

The  deepening  and  improvement  of  the  channel  through  this  rapid  being  looked 
upon  as  an  undertaking  of  an  unusually  difficult  nature,  requiring  not  only  energy,  bat 
practical  knowledge  and  skill,  contractors  are  requested  to  bear  in  mind  that,  to  entitle  a 
tender  to  full  consideration,  it  must  be  accompanied  by  a  paper  signed  by  the  party, 
giving  a  moderately-full  description  of  the  mode  proposed  to  be  adopted  in  accomplishing 
the  object.  This  is  deemed  necessary  in  order  to  be  able  to  form  an  opinion  as  to  the 
capability  of  the  tenderer  for  the  full  and  satisfactory  execution  of  the  work. 

To  enable  a  proper  examination  to  be  made  of  this  rapid,  with  a  view  of  ascertaining 
the  nature  and  extent  of  the  obstructions  that  will  have  to  be  removed  or  otherwise  over- 
come, a  chain  vessel  of*  sufficient  power  for  that  service  was  built  and  fitted  up  in  1876. 
The  8:ime  season  a  chain  was  laid  through  the  rapid,  and  the  vessel  placed  in  position, 
brought  into  use,  and  continued  until  the  approach  of  winter,  when  it  was  hauled  off  and 
taken  to  Presoott,  where  it  now  remains. 

The  vt«sel  is  112  feet  in  length,  27  feet  breadth  of  beam,  and  draws  about  five  feet 
water  with  fuel  on  board  ;  it  is  built  in  (he  most  substantial  manner,  with  double  frames 
of  white  oak  timber,  and  fastened  in  every  way  likely  to  give  strength  and  security.  The 
engines  are  high  pressui'e  and  condensing,  with  two  cylinders  of  22  inches  diameter  and 
hve  feet  stroke  ;  they  are  built  unusually  strong,  and  fitted  up  with  all  the  latest  improve- 
ments and  equipments. 
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The  two  boilers  with  which  it  is  supplied  are  of  the  best  description  of  material -and 
v^orkoianshif),  and  ol  ample  capacity  for  supplying  all  the  steam  required  for  the  engines, 
•drills  and  other  purposes.  It  is  provided  with  six  anchor  timbers  or  "spuds,"  with 
gearings  for  working  them  when  I'equired  ;  four  steam  (percussion)  diills  have  been  fitted 
up  in  connection  with  the  spuds  on  the  forward  part  of  the  vessel,  and  there  is  sufficient 
■acoommodation  on  board  for  at  least  18  men. 

The  chain  on  which  the  vessel  works  when  in  position  is  made  fast  at  tlie  lower  end 
of  Adam's  Island  and  is  extended  downwards  through  the  rapid.  It  was  made  to  order, 
with  links  of  a  special  length  to  work  over  sprockets  ;  it  is  of  the  very  best  description  of 
1  ^inclj  iron,  and  was  properly  tested  before  it  was  delivered. 

At  first  there  was  a  vast  deal  of  trouble  experienced  in  getting  the  chain  and  vessel 
into  })08ition,  arising  in  a  great  measure  from  a  desire,  not  only  of  having  the  chain  laid 
straight,  but  of  having  it  as  tight  as  possible  and  made  fast  at  both  ends.  It  was,  how- 
ever, subsequently  found  that,  by  leaving  the  lower  end  of  it  loose,  the  vessel  could  readily 
be  controlled  in  the  rapid  with  the  assistance  of  a  small  tender  alongside,  and  that  it 
^oold  l>e  anchored  where  required,  and  in  swift  parts  of  the  current  remained  quite  steady. 
On  lino  of  the  proposed  channel  a  number  of  holes  were  drilled  several  feet  into  the  rock  ; 
still  it  is  proper  to  state  that  the  season  of  navigation  was  nearly  closed  before  arrange- 
jnents  could  be  made  to  commence  drilling  operations,  and  there  being  no  skilled  workmen 
on  hand  for  that  purpose  only  a  few  trials  were  made. 

These  experiments  were,  however,  favorable,  and  the  means  of  controlling  the  vessel 
i>eing  satisfactory,  there  seems  to  be  no  reason  now  to  apprehend  difficulties  which  cannot 
b©  successfully  met,  especially  in  view  of  the  improvements  which  can  be  readily  made  in 
the  arrangements  for  effecting  the  contemplated  objects. 

The  vessel  and  its  equipments,  together  with  the  chain  on  which  it  works,  the 
contractor  will,  be  allowed  to  use  on  such  conditions  as  will  secure  their  safety,  and  at 
8«ch  a  rate  i>er  month  during  the  time  they  are  used  as  stated  in  the  tender  upon  which 
the  contract  is  awarded. 

Contractors  are  invited  to  examine  the  vessel  where  it  is  now  moored  at  Prescott, 
not  necessarily  with  a  view  to  carrying  on  drilling  operations  on  board  of  it,  but  with  a 
view  t6  its  use  as  a  means  of  controlling,  placing  and  keeping  in  position  such  vessels, 
j»4ohinery  or  other  equipments  as  may  be  employed  for  any  purpose  connected  with  the 
works  when  in  progress. 

The  contractor  to  take  the  vessel  at  the  place  where  it  is  now  moored  and  in  the 
icondition  it  now  is,  do  all  such  repairs  as  may  be  required  to  it,  all  of  which,  together 
with  taking  it  to  the  place  where  it  is  to  be  used,  placing  it  on  the  chain,  working  it  and 
taking  every  precaution  to  guard  and  protect  it,  must  be  done  at  his  own  (the  contractor's) 
<sole  cost  and  expense. 

He  must,  further,  at  the  close  of  each  working  season,  take  the  vessel  to  a  place  of 
safety,  keep  watchmen  upon  it,  and  do  everything  necessary  to  protect  the  vessel  and  its 
equipments  from  injury,  in  like  manner  as  a  careful  and  prudent  man  would  do  with  his 
own  individual  property. 

It  may  here  be  stated  that  no  objections  will  be  made  to  the  contractor  removing  the 
<»bin  and  upper  works,  changing  the  drilling  arrangements  or  introducing  a  steel  sprocket- 
wheel  in  place  of  the  present  chain  barrels,  if  any  or  all  of  these  changes  are  considered 
desirable.     No  change  or  alteration,  however,  is  to  be  made  to  any  partof  the  vessel  or  to 
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any  of  its  eqiiipnienis  without  the  sanction  of  the  Chief  Engineer  of  the  Department  of 
Public  Works  being  first  obtained. 

The  contractor  should  also  bear  in  mind  that  all  repairs  that  may  be  i*equired,  as 
well  as  any  alterations  that  may  be  permitted  to  bft  made  to  the  vessel  or  anything  con- 
nected with  it,  together  with  its  full  and  satisfactory  maintenance,  must  all  be  done  bj 
and  at  the  cost  and  expense  of  the  conti-aclor,  who  will,  in  every  i-esiHKit,  bo  held  linble 
for  their  safety  and  efficiency  from  the  day  the  contract  is  signed  until  the  final  and  full 
completion  of  the  works  and  the  delivery  of  the  vess.'l  and  its  equipments  in  such  c  place 
of  safety  as  the  Department  of  Public  Works  may  determine.  The  vessel  to  be  returned 
in  a  good  condition  and  state  of  repair  and  in  every  respect  as  well  equipped  and  furnished 
as  wnen  handed  over  to  the  contractor. 

It  is  to  be  distinctly  understood  that  an  officer  in  the  service  of  the  Department  of 
Public  Works  is  to  remain  on  either  the  chain  vessel  or  on  some  other  vessel  connected 
with  the  works,  and  be  pi-ovided  with  a  berth  and  board  by  the  contractors  during  the 
working  season  for  the  whole  time  the  operations  ai*e  in  jn-ogress. 

Before  the  chaiif  vessel  or  any  of  its  equipments  are  handed  over  or  place*!  in  any 
way  under  the  control  of  the  contmctor,  he  must  insure  the  same  in  favor  of  the  Minister 
of  Public  Works  fur  tiie  sum  o{  thirty -five  tliousanJ  doU-urs^  in  theotficeof  some  Canadian 
or  English  Insurance  Company  approved  by  the  Dejmrtnjent  of  Public  Works,  and  the 
insurance  njust  be  ijenewed  and  continued  until  the  full  and  satisfuctoiy  complt^tion  of  a 
channel  of  the  dimensions  contemplated  in  this  specification. 

To  enable  the  line  and  position  of  the  channel  to  be  determined  at  any  place  within 
it,  t>*o  range  marks  are  to  be  placed  on  the  shore  in  continuation  ot  the  centre  line  on 
both  the  up-stream  and  down-sti-eam  sides.  The  upi>er  range  to  be  placed  a  little  west  of 
Bouiiou's  Point,  in  the  most  advantageous  position  that  can  be  selected  ;  one  in  the 
low  ground  lying  along  the  margin  of  the  river,  the  other  on  high  ground  further  io  the 
west. 

The  lower  range  is  to  be  on  Galops  Island — one  of  them  on  what  is  called  Tripod 
Point,  and  the  other  on  the  high  gix)und  on  the  south-east  side  of  llolling  Bay. 

These  range  marks  are  to  be  made  of  a  triangular  form  at  the  base  ;  the  mast  of  the 
lower  mark  to  be  45  feet  high  and  supported  up  to  the  height  of  20  feet  fi*om  all  sides  of 
the  triangle  ;  the  centre  posts  of  those  on  the  high  ground  to  be  40  feet  high,  supported  to 
the  height  of  30  feet  with  braces  from  all  sides  of  the  respective  triangles,  the  braces  to 
be  supported  by  others  starting  from  the  foot  of  the  posts. 

Foundations  to  be  of  cedar  posts  at  lesist  16  inches  diameter,  let  five  feet  into  the. 
ground  ar^d,  if  the  soil  is  of  a  soft  nature,  the  ppsts  must  be  framed  to  sub  sills  and  braoed. 

The  tops  of  the  posts  are  to  be  tenonned  into  the  main  sills  and  be  fastened  with  pins 
and  bolts.  The  masts  are  to  be  of  pine  timber  12  inches  square ;  the  braces  also  to  be 
pine  from  6"  x  12"  to  10^  x  12*'  scantling,  according  to  the  place  they  are  to  occupy. 

The  masts,  braces  and  sills  are  to  be  framed,  bolted  together  and  8trapi>ed  with  iron  ; 
battens  from  6  to  8  inches  wide  and  1 J  inches  thick,  are  to  b^spiked  on  the  face  side  of 
each  of  the  marks,  and,  near  the  top  of  each  mast,  a  disc  of  heavy  tin  is  to  be  faateoed^ 
and  everything  done  as  indicated  on  the  plan. 

All  the  materials  nsed  must  be  of  the  best  description,  and  those  over  the  surface  of 
the  ground  must  be  dressed  with  a  plane  and  painted  with  three  coats  of  white  lead  and 
linseed  oil ;  color  to  be  subsequently  determined. 
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Where  tbe  continnation  of  the  centra  line  of  the  channel  passes  over  woodland,  such 
ms  that  on  Galops  Island,  the  contractor  must  cut  an  opening  of  such  a  width  that  shall 
leave  a  clear  space  of  fifty  feet  between  the  top  of  tha  trees  that  are  left  standing. 

The  providing  of  all  materials,  digging  and  forming  foundation  and  fitting  up  the 
four  mnge  marks  complete,  as  above  8t:ited  ;  together  with  all  chopping  and  clearing 
required  on  the  centre  line,  must  be  tenderad  for  in  ime  bulk  sum. 

The  preparation  and  fitting  up  of  tho  range  marks  must  be  proceeded  with  imme- 
diately after  the  work  has  been  awarded  and  a  contract  enteved  into. 

Contractor  are  requested  to  bear  in  mind  that  tenders  are  invited,  not  only  for  a 
channel  of  the  widih  and  depth  stated  in  the  foregoin«^  specification,  but  also  tor  making 
a  channel  on  the  line  described  and  of  a  like  width  (2uO  feet  at  lotiom),  but  with  two 
feet  less  depth  of  water;  otherwise,  with  15  feet  of  water  on  the  Island  Shoal  and 
Liower  Bar,  and  14  feet  at  other  places  in  the  channel,  at  a  time  when  there  is  nine 
feet  of  water  on  the  mitre  sill  of  the  guard  lock. 

The  contractor  must  provide,  at  his  ow^n  cost  and  expense,  all  the  service  ground 
that  may  Ije  required  for  the  [»lacing  and  preparing  of  materials  or  plant,  the  wection  of 
storehouses,  workshops,  temporary  roads,  or  foraiiy  puj'pose  wh.itsc^iv.r  that  may  be 
required  outside  the  canal  lands  in  the  vicinity.  He  must  also  secure  the  light  to  erect 
the  range  marks  on  the  noi-th  8hoi*e  of  the  river  as  well  as  for  those  on  Galops  Island. 

No  magazine  in  which  there  is  over  fifty  pounds  weight  of  explosive  substances  will 
be  allowed  at  any  place  within  a  distance  of  one  mile  ot  the  navigable  channel  of  the 
river,  nor  within  one  mile  of  the  Galops  Canal. 

The  contractor  must  conduct  the  operations  in  such  a  manner  as  not  in  any  way  to 
interfere  with  the  {nssing  of  vessels,  or  the  passing  of  rafts  ot  timber. 

It  is  further  to  be  clearly  understood  that  in  case  of  any  alteration  in  the  position 
of  Uie  chain  moorings,  or  of  the  chain  itself,  being  required  for  the  advantagroxis 
prosecution  of  the  works,  at  any  place  where  tha  deepi-niuiij  or  widening  of  the  chaimel 
has  to  be  done,  the  alteration  must  l*e  made  by  the  contractor,  at  his  cost  and  expense, 
subject  as  to  position  and  in  every  other  respect  to  the  appi*oval  of  the  Department  of 
Public  Works. 

It  is  possible  that  the  chain,  as  now  moored,  may  suit  tho  works  on  the  Ijowei 
Bar,  and  Island  Shoal,  but  there  is  no  certainty  of  this  being  the  cise.  It  is,  however, 
certain  th**t  the  chain  will  have  to  be  moored  at  a  different  place  from  where  it  is  at 
present,  to  be  serviceable  for  the  deepening  of  the  Upper  Bar,  or  when  removing  the 
point  of  the  reef  at  the  foot  of  Adams'  Island,  etc. 

The  prices  tendered  for  the  different  parts  of  the  works  must  include  all  necessary 
vessels,  tugs,  scows,  boats  and  their  equipment,  chain  moorings,  alterations  to  {xisition 
«f  chain,  transport,  service  ground,  telegraph  stations  and  service,  deei»eninK  and  widening 
shannel  and  removing  of  material,  and  all  the  necessary  work  described  in  the  foregoing 
specification. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
I    forms,  and — in  the  case  of  firnri — except  there  are  attached   the  actual  signatures,  the 
Mature  of  the  occupation  and  the  place  of  residence  of  each  member  of  the  same. 
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For  the  fulfilment  of  tbe  contract,  satisfactory  security  will  be  required  bj  dqwos 
of  money  to  the  amount  oijive  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completioB  d 
the  work. 

To  each  tender  must  be  attached  the  ar^tual  signatures  of  two  resp3ndble  and  scdveit 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  work  embraced  in  tiie  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  wham 
*^  Tender  "  has  been  accepted  shall  have  entered  into  contract,and  must  be  proceeded  witk 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  1st  day  of 
June,  1881. 

JOHN  PAGE, 

Chief  Engineer  of  PuUic  Worh. 
Ottawa,  27th  August,  1878. 
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APPENDIX  No.  30. 


15XTRACT  FROM  THE  Report  op  the  Chief  Engineer  op  Public  Works,  on  the 
'Navigation  op  the  River  St.  Lawrence  between  Lake  Ontario  and 
Montreal,  Dated  9th  July,  1874. 


Williamsburg  Canals. 

These  canals  are  situated  on  the  north  shore  of  the  river,  and  were  constructed 
•hiefly  to  overcome  the  Galops  and  other  rapids  of  less  descent,  together  with  certain 
stretches  of  swift  water,  all  of  which  will  be  subsequently  referred  to. 

They  have  been  formed  hj  cutting  through  projecting  points,  and  with  the  material 
removed,  enclosing  bays  and  indents  in  the  shore-line  so  us  to  make  in  each  case  a  con- 
tinous  range  of  bank  between  the  river  and  the  canal. 

Where  the  current  is  strong  and  the  water  deep  or  wherever  required  by  circum- 
stances, the  banks  have  been  kept  in  place  by  a  line  of  rough  ciib  work,  and  along  the 
outer  side,  as  well  as  at  other  places  where  necessary,  they  are  for  the  most  part  protected 
with  a  facing  of  stone. 

In  thorough  eutting  the  channel  was  made  fifty  feet  wide  at  bottom,  with  side  slopes 
of  two  horizontal  to  one  vertical. 

The  locks  ai*e  of  a  good  class  of  dressed  stone  masonry,  in  a  fair  state  of  repair ; 
they  are  200  feet  long  between  the  gates  and  forty-five  feet  wide. 

Although  collectively  called  the  Williamsburg  Canals,  they  are  situated  in  three 
different  counties  (Stormont,  Dundas  and  Grenville),  and,  being  considerable  distances 
apart,  are  really  in  three  divisions,  and  may,  together  with  their  relative  positions,  be 
briefly  described  as  follows  : — 

The  first  of  the  series  in  ascending  order  is  known  as  Farran's  Point  Canal,  which 
commences  at  the  head  of  what  is  called  Big  Eddy,  near  the  rapids  in  the  north  channel, 
or  about  four  and  thi-ee-quarter  miles  above  the  upper  end  of  the  Cornwall  Canal,   -^-'a*  j 

In  that  part  of  the  river,  between  these  places,  there  is  a  sufficient  depth  of  water 
for  vessels  of  the  largest  class,  and  the  surface  declivity  is  only  six-tenths  of  a  foot ; 
but  in  the  bay  or  eddy  above  mentioned  there  is  a  cross  and  irregular  current  very 
perplexing  to  those  unacquainted  with   its  peculiar  action ;  this,  a  few  years  ago,  was 
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especinlly  the  case  in  the  vicinity  of  the  leek  ;  but  the  entrance  hHS  1>een  mneb  ia- 
prove:]  by  the  construction  of  a  pier  on  the  outer  or  river  side,  which  has  had  the  efibet  d 
changing,  to  some  extent,  the  northern  part  of  the  current 


The  canal  is  abo  it  three- fourths  of  a  mile  long,  with  a  depth  of  not  more  than 
ard  a  half  feet  at  extreme  low  water  ;  it  was  formed  chiefly  by  cutting  into  the  enter 
edge  of  the  bank  on  the  north  west  side  of  the  river,  which  at  this  place  varies  froB 
fifteen  to  thirty-eight  feet  in  height  over  the  water  surface. 

The  lock  haa  a  lift  of  three  and  a  half  feet,  and  on  its  lower  sill,  during  the  ycv 
1872,  there  was  frequently  not  more  than  seven  feet  nine  inches  of  water. 

It  will  therptore  be  evident  that  the  bottom  of  the  reach  must  be  lowered  fnllj  fivt 
feet,  and  made  of  such  a  width  as  will  admit  two  of  the  large  class  of  vess^^ls  passing  mA 
othei  freely,  and  that  the  lock  must  either  l>e  taken  down  and  rebuilt,  or  a  new  one  ooo- 
structed  in  another  iK)sition  in  that  vicinity.  • 

But  there  is  reason  to  l)elieve  that  no  other  location  for  a  lock  in  that  neighlx>rhood 
could  be  judiciously  selected,  so  that  the  rebuilding  of  the  present  one  will  be  unavoid- 
able, unless  the  suggestions  stiKsequently  brought  uiider  notice  be  considered  worthy  of 
adoption  either  in  part  or  as  a  whole,  in  which  case  it  is  probable  that  the  lengthening  of 
the  lock  may  be  deemed  sufficient 

The  upper  entrance  of  this  canal  is  so  situated  that  the  south  side  of  a  shoal,  whi^ 
runs  obliquely  out  from  the  landward  side,  is  at  300  feet  above  die  pier  in  line  with  tb» 
south  side  of  the  channel,  and  a  little  higher  up  it  extends  a  oonsiderable  distance  hejcmd 
that  line. 

To  the  southward  of  the  immediate  entrance  the  current  is  fully  three  and  a  half 
miles  per  hour,  and  continues  at  this  rate  up  to  near  the  foot  of  Cat  Island. 

Taking  down  the  lock  and  constructing  a  new  one  of  the  dimensions  proposed 
deepening  channel,  and  enlarging  it  to  eighty  feet  bottom  width,  and  improving  the  upper 
entrance,  would  probably  cost  $320,000. 

From  the  upper  end  of  this  canal  to  the  foot  of  Rapide  Plat,  a  distance  of  ten  and  t 
quarter  miles,  the  surface  inclination  is  abonc  8*29  feet,  and  through  that  part  of  tht 
channel  below  Cat  Island,  and  north  of  Sturgeon  Point  Shoal,  on  the  American  sboit, 
the  current,  as  previously  stated^  is  about  three  and  a  half  miles  per  hour.  Thence  fer 
about  two  miles,  to  '*  Pillars,"  the  channel  is  straight  and  the  water  is  compamtivdlj 
still ;  above  this,  to  opfiosite  Chrysler's  farm,  the  current  is  strong  in  the  line  of  deef 
water,  and  navigation  is  rendered  difficult  by  extensive  boulder  flats,  known  as  Ossssl- 
man's  Shoals.  These  extend  out  a  considerable  distance  from  the  north  shore,  canstDf 
vessels  to  cross  and  recross  the  current,  and  ultimately  take  a  circuitous  route  on  tbe 
American  side  to  the  foot  of  Goose  Neck  Island.  The  channel  then  follows  alonf 
the  north  side  of  this  Island  for  nearly  a  mile,  when  vessels  have  to  cross  over  towardi 
the  '^  Churches"  on  the  north  shot*e  (alK>ut  two  and  a  half  miles  below  Morrisborji) ; 
they  t|^en  continue  on  that  sido  between  the  shore  and  Willard'a  Shoal  up  to  the  fool 
of  Piapide  Plat. 

It  should,  however,  be  stated  that  at  periods  of  low  water  a  series  of  shoals,  whid 
extend  out  from  the  north  shore,  force  vessels  out  into  the  stong  current,  and  sometiiMi 
necessitate  their  crossing  over  to  near  Monk's  Island  before  reaching  the  canal. 
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The  second  division  is  Rapide  Flat  Canal,  whicli  is  about  three  and  three-qiiai<ter 
miles  in  It-ngth,  and  the  differeuco  of  level  between  the  water  at  its  uppe^*  and  lower  ends 
is  nearly  eleven  and  a  half  feet.  Tliis  elevation  is  ovetcorne  by  a  lift  lock  at  the  outlet  at 
Morrisburg,  and  near  the  npfier  end  is  a  guard  lock  at  which  the  head  of  water  varies  froia 
nothing  to  four  feet,  and  a»i  periods  of  extreme  low  water,  such  as  occasionally  occuiTed  in 
1872,  it  was  fully  two  feet  lower  than  would  allow  vessels  drawing  nine  feet  water  to  pass 
through  the  canal.  The  summit  level  in  this  ci\8e  extends  to  the  outlet  lock,  which  renders 
necessary  the  deepening  of  the  entire  canal  fully  five  and  ahnlf  feet ;  and  the  widening  of  it 
to  about  eighty  feet  at  bottom  will  also  be  required  to  admit  of  two  vessels  passing  each 
other  freely. 

By  taking  advantage  of  several  bays  on  the  line,  and  widening  out  where  practicable 
on  the  south  side,  together  with  enlarging  the  channol  above  the  guard  lock  to  a  width  of 
100  feet,  and  a  depth  of  not  less  than  thirtieeu  feet  below  extreme  low-water  line,  would 
require  the  removal  of  about  1,040,000  cubic  yards  of  material. 

In  October,  1872,  there  was,  for  a  time,  only  seven  feet  water  on  the  sill  of  the 
outlet  lo<k,  which  shows  that  the  present  foundation  is  fully  five  feet  higher  than  it  should 
be  for  the  proposed  scale  of  navigation  ;  consequently,  if  the  same  line  was  continued, 
the  whole  would  have  to  be  i*emoved  and  rebuilt  at  a  lower  level. 

Jt  is,  however,  deemed  proper  to  state  that  a  new  structure  might  be  advantageously 
placed  on  the  south  side  of  the  existing  one,  whether  viewed  in  connection  with  Uie 
approach  to  it  from  above  or  the  entrance  to  it  from  below. 

The  overhauling  of  the  present  lock  and  building  another  structure  in  the  same 
cpositiou  would,  of  course,  have  to  be  done  between  the  closing  of  navigation  one  year  and 
the  opening  of  it  the  following  spring ;  whereas  an  entirely  new  lock  might  be  built 
-daring  the  summer  when  a  be:ter  class  of  work  could  be  done  at  very  little,  if  any  more 
expense  than  would  be  required  to  effect  a  similar  object  under  the  most  favorable 
ci/curostances  in  the  winter  or  spring  months.  Moreover  there  would  be  no  risk  from 
the  breaking  of  cofier  dams,  unwatering  of  works  or  any  other  probable  cause  that  might 
retard  the  operations  and  thereby  lead  to  delay  in  opening  navigation  or  of  otherwise 
interfering  with  it,  a  state  of  roattei*s,  H  is  believed,  tJbal  would  fully  warrant,  if  need  be, 
8omo  additional  expenditure. 

In  October,  1872,  the  river  was  so  low  that  there  was  only  six  feet  seven  inches  of 
water  on  the  sills  of  the  guard  lock,  clearly  establishing  the  fact  that  the  bottom  will  have 
to  be  lowered  about  ^ve  and  a  half  feet  to  secure  a  depth  of  twelve  feet  at  low  water. 

This,  it  is  scarcely  necessary  to  say,  implies  the  taking  down  of  the  entire  stmcture 
^or  the  building  of  a  new  lock  in  some  other  lK)sition. 

On  both  these  points  the  remarks  above  made  relative  to  the  outlet  lock  are  no  less 
aD[^icable  in  this  case,  except  that  the  new  lock  would  have  to  be  on  the  north  side  of 
the  present  one. 

If  entirely  new  locks  are  built,  the  present  one  at  the  upper  end  oould  be  used  as  a 
supply  weir,  and  that  at  the  lower  end  be  converted  into  a  waste  or  regulating  weir.  At 
all  events  some  provision  must  be  made  for  both  these  purposes,  and  by  adopting  tho 
course  indicated  the  «xi)ense  might  be  fairly  credited  to  the  construction  of  new  looks. 

The  probable  cost  of  enlar&:ing  Rapide  Plat  Canal  to  the  width  of  eighty  feet  at 
4)ottom  and  a  dopth  of  13  feet  in  the  i-eaches,  construction  of  new  locks  and  forming 
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the  present  ones  into  supply  or  i-egulating  weirs,  rebuildinj?  entrance  piers,  etc.,.  would  be 
about  $820,000. 

The  rapid  which  this  canal  iM^as  constructed  to  overcome  is  about  3f  miles  long  and 
has  a  declivity  of  about  eleven  and  a  half  feet,  and  the  channel  through  it  is  deep,  so  that 
vessels  drawing  twelve  feet  may  use  it  safely  at  any  stage  of  the  water. 

From  the  head  ot  Rapide  Plat  Canal  to  Point  Iroquois  the  distance  is  a  little  over 
four  miles,  with  a  deep  channel  throughout,  uninterrupted  by  shoals  and  comparatively 
straight,  with  a  surface  inclination  of  thi^ee  and  a  half  feet. 

Ascending  vessels  generally  kee])  near  the  north  shore  for  a  distance  of  two  miles 
to  opposite  Pine  Tree  Point,  which  is  said  to  be  the  narrowest  part  of  the  River  St^ 
Lawrence. 

In  this  vicinity  there  are  no  bays  or  indents  in  the  shore  line  of  any  considerable 
extent,  so  that  vessels  are  forced  out  into  the  current  and  frequently  cross  the  river  three 
times  within  a  stretch  of  little  more  than  half  a  mile,  and  then  follow  along  the  south 
shore  one  and  a  half  miles  to  Point  Rockaway,  thence  cross  over  to  the  bay  at  the  lower 
entrance  of  Iroquois  Canal.  There  is,  however,  no  real  necessity  for  crowing  the  river, 
as  the  channel  irom  Pine  Tree  Point  upwards  to  the  entrance  lock  at  Iroquois  is  both 
deep  and  wide,  and  as  a  whole  favorable  to  vessels  either  ascending  or  descending. 

Tlie  third  division  embraces  what  was  formerly  the  Iroquois  and  Gulops  Canal,  which 
were  at  first  separated  by  a  considerable  sti'etch  of  river,  but  wei-e  subsequently  joined 
by  a  bank  forming  what  is  now  called  the  Junction  Canal.  They  now  form  one  con- 
tinuous line  of  about  seven  and  a  half  miles  in  length,  with  a  fall  of  14*61  feet,  and  are 
collectively  known  as  the  Galops  Canal. 

The  Iroquois  section  is  two  and  nine-tenth  miles  long,  about  one  mile  of  which  is 
through  rock,  where  the  cutting  varies  from  one  to  ten  feet  in  height,  the  deep  portion, 
however,  is  not  more  than  one-fifth  of  a  mile  in  length.  , 

By  the  junction  of  the  Galops  and  Iroquois  section  the  water  was  raised  nearly  two 
feot,  so  that  there  is  now  a  depth  of  12  feet  throughout  this  portion  of  the  canal.  It 
has  a  bottom  width  of  fifty  feet  in  all  thorough  cuts,  with  side  slopes  in  clay  of  two 
horizontal  to  one  vertical,  and  in  rock  of  a  quarter  to  one  ;  towards  the  upper  end  of  it^ 
there  are  a  few  sti-etches  of  wide  but  shoal  water. 

The  probable  quantity  of  material  to  be  removed  to  afford  a  bottom  width  of  eighty 
feet  and  a  depth  of  thirteen  feet  would  be  about  270,500  cubic  yards  of  clay,  and  62,00^ 
cubic  yards  of  rock. 

The  junction  section  is  nearly  twe  and  a  half  miles  long,  and  consists  chiefly  of  an 
embankment  forn^ed  on  the  outer  or  river  side,  so  an*anged  as  to  have  a  sufficient  water 
space  inside  and  connect  the  two  portions  of  the  canals  above  mentioned. 

The  material  for  that  purpose  was  chiefly  taken  from' two  thorough  cuts,  one  situated 
about  the  middle  and  the  other  near  the  upper  end  of  the  line  ;  between  these  points- 
there  are  several  long  stretches  of  wide  and  in  some  places  of  deep  Water. 

There  are,  however,  at  present  only  a  few  isolated  places  where  the  water  exceeds  lOf 
feet,  so  that  the  bottom  for  the  most  part  must  be  lowered  fully  two  feet  and  the  width  of 
the  thorough  cuts  increased  to  at  least  eighty* feet  at  bottom. 
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To  do  this  will  require  the  removal  of  233,000  cubic  yards  of  material,  chiefly  clajr,. 
but  above  Presqu'  Isle  the  bottom  at  several  places  comsists  of  boulder  stone. 

The  Galops  section  proper  is  about  2\  miles  in  length  from  the  lower  end  of  the- 
lift  lock  at  Point  Cardinal  to  the  upper  entrance, which  is  in  line  with  the  lower  ends  of 
Boalton's  and  Adams'  Islands,  situated  about  seven  miles  below  Prescott  and  a  short 
distance  above  the  head  of  the  Gralops  Rapids.  Its  course  at  the  inlet  bears  directly 
towards  the  north  side  of  Munroe's  Bay,  and  over  certain  boulder  shoals  on  which  there 
is  a  strong  cross  current,  and  where  considerable  difficulty  will  be  experienced  in  forming 
a  channel  of  the  necessary  depth. 

The  upper  end  is  much  exposed  to  the  action  of  moving  ice  when  the  river  opens  ii> 
the  spring,  and,  from  its  being  of  timber  pier  work,  is  expensive  to  maintain. 

From  the  entrance  downwards,  the  embankment  which  forms  the  south  side  of  the 
canal  follows  closely  along  the  margin  of  the  river,  and  was  doubtless  made  up  of  the 
naterial  excavated  from  the  prominent  points,  sloping  side  banks,  etc.,  through  which 
the  channel  was  cut  Li  order  to  diminish  the  curvature  ;  nevertheless,  the  line  is  unusually 
tortuous. 

For  a  oonsiderable  distance  at  the  upper  end,  in  and  near  the  rapids,  also  where  the 
swift  water  strikes  towards  the  lower  end,  the  embankment  is  kept  in  place  and  protected 
by  ranges  of  rough  cribs,  and  the  outside  at  other  plaoes  has  been  faced  w;th  stone. 

As  a  whole  it  stands  well,  a  circumstance  no  doul  t  due  to  the  peculiar  nature  of 
the  material  of  which  it  is  foiTQed,  being  for  the  most  part  a  sort  of  indurated  clay  chat, 
within  a  short  time  after  it  has  been  excavated  and  properly  placed,  assumes  nearly  its 
original  compactness. 

At  periods  of  exti-eme  Iqw  water  there  is  veiy  little  more  than  ei^ht  feet  on  the  sills 
ef  the  guard  lock,  so  that  it  will  be  necessary  to  deepen  the  channel  fully  four  feet  fot* 
vessels  of  the  contemplated  draught,  and  to  enable  them  to  pass  each  other  freely  the 
fridth  should  be  increased  to  80  feet  at  bottom. 

This  would  require  the  removal  of  430,000  cubic  yards  of  material,  a  large  portion 
of  which  would  be  of  a  very  hard  nature,  and  at  several  places  boulder  stone  would  be 
numerous  and  in  some  cases  large. 

It  is  now  proposed  to  draw  attention  briefly  to  each  of  the  three  locks,  already 
casually  mentioned  as  on  this  division. 

Lock  No.  25,  situated  at  the  Village  of  Iroquois,  has  now  a  lift  of  eight  and  a 
quarter  feet,  and  the  one  at  Point  Cai-dinal,  No.  26,  has  a  lift  of  pix  and  a  half  feet ;  but 
the  head  of  water  at  the  guard  lock  varies  with  the  fluctuations  of  the  river,  and  there 
are  times  when  the  water  above  and  below  the  gates  is  on  the  same  level. 

When  these  two  sections  of  canal  were  first  opened,  the  water  below  Lock  No.  26 
and  above  No.  25  varied  in  height  with  the  rise  and  fall  of  the  river  ;  but  the  joining  of 
them  has  enabled  the  intermediate  level  to  be  maintained  at  an  uniform  height,  which 
has  been  found  not  only  an  advantage  to  navigation,  but  also  to  the  water  power  in  use 
at  tlie  respective  places. 

Ob  the  sill  of  the  outlet  lock  (No.  25)  at  Iroquois,  there  was  in  October,  1872,  a 
depth  of  nine  and  a  quarter  feet,  or  nearly  three  feet  less  than  required  for  the  propose^ 
scale  of  navigation. 
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But  as  this  lock  is  bailt  on  a  comparatively  flat  ledge  of  rock,  there  w  reavcm  to 
believe  that  the  chamber  and  lower  recess  floor  might  be  cut  down  sufficientlj  low  to 
afl'ord  the  depth  required  without  disturbing  the  side  walls,  and  that  the  walla  might  b» 
advantageously  extended  from  the  line  of  the  breast  wall  upwards. 

• 

The  rock  in  the  bottom  was  ascertained  to  be  sound  and  good  in  the  winter  of  1851 
and  1862,  when  the  lower  recess  floor  and  part  of  that  ot  the  chamber  was  cut  down^aad 
the  mitre  sill  laid  at  a  level"  fully  thi'ee  feet  lower  than  it  was  originally. 

The  adoption  of  the  plan  suggested  would  enable  the  work  to  be  done  for  at  least 
from  one-third  to  one-half  less  than  the  construction  of  an  entirely  new  lock. 

In  this  connection  it  is  deemed  proper  to  state  that  the  guard  lock  (No.  27)  at 
Galops  is  also  built  on  a  rock  foundation,  which  is  about  four  feet  over  the  level  required. 
This,  there  is  equally  good  reason  to  believe,  might  be  cut  down  and  the  walls  secured  in 
like  manner  as  intimated  for  the  lock  at  Iroquois — the  principal  diffei-ence  being  the  &ct 
that  the  sti  ucture  may  be  lengthened  at  the  end  where  the  foundation  is  best  suited  far 
that  purpose. 

When  constructing  the  lock  at  Point  Cardinal  (No.  26)  it  is  said  that  the  unequal 
bearing  which  the  material  aflbrded,  springs  in  the  bottom,  etc.,  led  to  considerahit 
difficulty  in  forming  a  good  foundation  and  securing  it  properly. 

The  present  bottom  at  the  sides  being  about  three  feet  too  hi&:h  for  the  enlarged  acalt 
of  navigation,  it  is  to  be  feai-ed  that  the  lowering  of  it  would  in  all  probability  be  foimd 
equally,  if  not  more  troublesome  than  it  was  in  the  first  instance  to  form  it,  especially  as 
the  time  for  executing  the  work  would  unavoidably  be  limited  and  confined  to  the  most 
unfavorable  season  of  the  year. 

It  is  therefore  proposed  to  place  the  enlarged  lock  immediately  on  tho  upstreani  eidi 
of  the  present  one,  and  on  the  line  best  suited  for  access  to  it  at  both  ends. 

At  the  place  mentioned  there  is  reason  to  believe  a  good  foundation  will  be  obtained, 
and  the  works  as  a  whole  be  in  a  favorable  position  for  execution. 

The  raceway  for  the  supply  of  water-power,  granted  in  lieu  of  damages,  as  weB  as 
for  that  since  leased  at  this  place,  will  doubtless  have  to  be  extended,  but  that  will  be  a 
small  matter  compared  with  the  uncertainty  and  expense  of  dealing  with  an  unfavorahlt 
foundation  for  the  lock. 

In  carrying  out  the  plan  above  indicated,  the  north  wall  of  the  old  lock  might, 
after  the  toe  is  properly  secured,  be  allowed  to  remain,  and  the  south  side  be  remoTed, 
or  both  walls  might  be  taken  down  and  the  best  of  the  stone  used  in  the  new  work. 

To   enlarge  the  Galops  Canal,  embracing  the  Junction  and  Iroquois  sections,  to  a 

width  of  eighty  feet  at  bottom,  and  the  depth  of  thirteen  feet  throughout ;  enlan^ing  tbt 

'  outlet  lock  and  guard  lock  ;  constructing  a  new  lock  at  Point  Cardinal  ;  improving  ths 

upper  entmnce,  etc.,  etc.,  would  approximately  cost $970,000 

Kapide  Plat  C^nal 820,000 

Farran's  Point  Canal 320,000 

Probable  cost  of  enlarging  the  Williamsburgh  Canals. $2,110,000 

Descending  vessels  of  moderate  draught  follow  the  channel  of  the  river,  from  the  head 
of  the  Galops  Rapid  to  hear  the  upper  end  of  the  Long  Sault  Rapids,  and  ascendiiif 
passenger  steamers  take  the  same  channel  upwards  at  ordinary  stages  of  the  river. 
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The  time  occupied  between  the  places  mentioned,  by  downward-bound  vessels^  whea 
they  follow  the  channel  of  the  river'  throughout,  is  gonendly  about  two  and  a  half  hours  ; 
but  those  thafc  are  forced  to  use  the  canal  and  the  stretches  of  the  river  between  them, 
spend  at  least  seven  hours  between  the  same  places. 

Passenger  steamers  ascending  from  Dickinson's  Landing  to  the  head  of  the  Galops 
Bapid,  keeping  altogether  in  the  channel  of  the  river,  make  the  trip  in  four  and  a  half 
boura,  and  those  whicb  pass  up  through  the  canals  and  part<9  of  the  river  between  them, 
6ocnpy  generally  about  six  and  a  half  hours,  and  loaded  propellers,  bound  upwards,  requirt 
irom  nine  to  ion  hours  between  the  same  places. 

These  facts  clearly  poin j  to  the  conclusion  that  the  carrying  trade  could  scarcely  fail 
to  be  greatly  benefitted  if  the  most  expeditious  line  could  be  rendered  available  to  all 
vessels,  whether  downward  or  upward  bound. 
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APPENDIX  No.  31. 


EXTRACT  FROM  THE  Report  op  the  Chief  Engineer  of  Public  Works  om  tbm 
Navigation  of  the  River  St.  Lawrence  between  Lake  Ontario  and  Montreal, 
Dated  9th  July,  1874. 

Cornwall  Canal. 

This  was  the  first  constructed,  and  is  the  largest  of  the  existing  series  of  what  i» 
known  as  the  St  Lawrence  CaiuJs.  It  is  about  11^  miles  in  lengUi,  100  feet  wide  at 
bottom  and  150  feet  at  the  water  surface  where  formed  through  cutting  ;  but  at  all  the 
ix)ad  culverts  under  it,  and  at  the  swing  bridge  at  Cornwall,  the  water-way  is  considerablj 
reduced. 

On  the  line  there  are  six  lift  locks  and  a  guard  lock,  built  and  arranged  so  as  to 
overcome  a  difiei'ence  in  the  water  level  of  about  48  feet. 

The  locks  are  200  feet  in  length  between  the  gates,  fifty-five  feet  wide  in  the 
chamber,  and  on  the  sills  throughout  there  is  a  depth  of  nine  feet  water  except  at 
extremely  low  stages  of  the  river. 

At  the  lower  end  of  the  canal  three  of  the  locks  are  so  situated  that  between  the 
one  at  the  immediate  outlet  (No.  15)  and  the  next  in  ascending  order,  the  distance  is 
only  331  feet,  and  the  basin  between  Locks  Nos.  16  and  17,  is  about  the  same  length. 

In  these  short  reaches,  although  they  are  of  considerable  width,  a  good  deal  of 
difficulty  is  at  times  experienced  when  two  vessels  that  can  freely  navigate  other 
portions  of  the  route  attempt  to  pass  each  other  in  them. 

The  lowest  water  ever  observed  on  the  sill  of  the  outlet  lock  was  on  3rd  the 
November,  1872,  when  it  stood  for  a  short  time  at  eight  feet  eight  inches. 

From  the  lower  end  of  this  lock  (No.  15)  to  the  head  of  No.  17,  the  distance  is  about 
1,475  feet,  thence  to  the  first  road  culvert  or  tunnel  1,000  feet,  where  the  surface  width 
of  the  canal  is  110  feet,  and  the  crown  of  the  arch  one  inch  and  a  half  over  the  present 
bottom  of  the  reach,  which  is  generally  about  one  foot  under  the  top  of  the  lower  mitre 
sill  of  Lock  No.  18. 

From  the  tunnel  to  the  swing  bridge  opposite  the  town  of  Cornwall,  the  distance  is 
1,900  feet,  or  from  the  foot  of  the  lowest  lock  4,375  feet. 

The  opening  between  the  bridge  abutments  is  about  fifty-six  feet,  which  is  the  only 
means  at  present  of  passing  the  supply  for  navigation,  and  the  water  power  leased  on. 
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the  north  side  of  the  channel,  which  is  used  for  an  extensive  cotton  factory,  a  large  cloth 
or  wooUen  factory  and  a  grist  mill. 

At  SL  distance  of  250  feet  below  the  tunnel,  a  regulating  weii*  was  a  few  years  ago 
constructed,  over  and  through  which  the  surplus  water  can  be  discharged  at  times  when 
not  otherwise  required. 

The  head  gates  for  passing  the  supply  for  water  power  on  the  north  side  of  the  canal 
were  built  by  the  Government,  and  still  continue,  I  believe,  under  the  control  of  this 
Department.  On  the  south  side  of  the  canal,  and  a  short  distance  above  the  swing 
bridge,  a  grist  mill,  with  other  machinery  attached,  also  a  saw*mill,  have  been  for  many 
years  in  operation,  and  a  large  cotton  factory  was  recently  built,  which  was  only  a  short 
time  in  use  when  it  was  destroyed  by  fire. 

On  this  reach  there  are  water  powers  leaised  and  granted,  estimated  to  drive  thirty- 
six  runs  of  ordinary  mill-stones,  which  are  understood  to  mean  at  least  360  nominal  horse 
power,  although  it  is  quite  probable  that  considerably  more  water  is  used. 

From  the  head  of  Lock  17,  to  tlie  lower  end  of  Lock  No.  18,  the  distance  is  7,025 
feet ;  about  300  feet  from  the  tail  of  this  lock.  Wood's  Creek  Culvert  passes  under  the 
<»uud  at  such  a  height  that  the  top  of  it  is  three  feet  two  inches  below  the  present  bottom. 

The  supply  to  this  reach  passes  over  and  through  a  weir,  built  on  the  north  side 
opposite  the  head  of  the  lock,  thence  by  a  raceway  which  enter^a  short  distance  lower 
down  on  the  same  level  as  that  of  the  canal.  It  is,  however,  found  that  the  position  and 
direction  of  the  strong  current  thus  produced  are  very  objectionable  to  upward-bound 
vessels  entering  the  lock. 

The  reach  below  Locks  18  and  19  is  7,789  feet  in  length,  and  the  supply  to  it  is 
maintained  in  a  similar  way  to  that  for  the  level  below,  except  that  the  weir  is  below  the 
lock,  and  in  a  position  which  throws  the  current  more  directly  across  the  channel. 

Between  Locks  19  and  20,  the  distance  is  8,333  feet,  and  from  the  head  of  Lock  19 
to  the  road  culvert  leading  towards  Bamhart's  Island  the  distance  is  about  4,650  feet. 

This  culvert,  like  all  others  intended  for  a  roadway,  is  twelve  feet  wide  and  nine  feet 
iiigh ;  but  in  this  instance  the  crown  of  the  arch  is  about  three  feet  nine  inches  under 
present  bottom,  and  the  canal  is  only  ninety  feet  wide  at  top- water  line. 

Lock  No.  20  is  fully  four  and  three-quarter  miles  above  the  outlet,  and  nearly  six 
and  thre«-qaarter  miles  from  the  light  on  the  pier  at  the  upper  entrance. 

Water  sufficient  to  drive  ten  runs  of  stones  has  been  leased  from  the  level  above  this 
lock,  only  part  of  which  has  been  brought  into  use.  The  balance  of  the  supply  requii*ed 
for  the  Cornwall  level,  in  addition  to  that  passed  as  above  Rtated,  is  furnished  over  and 
through  a  weir  situated  at  right  angles  to  the  lock,  at  a  place  nearly  opposite  the  lower 
quoins. 

From  this  lock,  situated  at  the  foot  of  the  summii  level,  the  line  for  a  distance  of  folly 
five  miles  fellows  along  the  margin  of  the  river  in  a  tortuous  course,  doubtless  to  avoid 
as  much  as  possible  the  projecting  high  points  along  the  shore. 

At  several  places  on  this  part  of  the  route  (in  the  aggregate  probably  three-fourths  of 
a  mile;  there  are  wide  stretches  of  water-way,  some  parts  ol  which  are  <^  considerable 
depth. 
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At  ab'tut  a  mile  above  the  lock  referred  to,  the  road  culvert  at  Mille  Roches  passes 
iind<^r  the  canal,  and  is  of  such  a  length  and  so  arranged  as  to  leave  the  water-way  onlj 
100  feet  wide  at  sui^ace,  and  the  crown  of  the  arch  about  sixteen  inches  below  the  present 
bottom  line.  Mouliuette  Road  culvert  is  situated  nearly  two  miles  further  up,  at  which 
place  the  canal  is  1 17  feet  wide  at  the  water  line,  and  the  crown  of  the  arch  rises  to  within 
fifteen  inches  of  the  bottom. 

The  guard  lock  is  nearly  five  and  three-quarter  miles  above  Lock  No.  20,  or  about  one 
mile  below  the  extreme  end  of  che  outer  or  river  pier  at  the  entiance  ;  it  is  a  oompoeite 
structure,  the  ends  and  recesses  for  the  gates  being  of  dressed  stone  masonry,  and  the  sides 
which  form  the  chambt$r  are  of  timber  crib  work. 

On  the  landward  side  of  the  lock  a  supply  race  has  been  formed  twenty  eight  feet 
wide  at  the  water  surface,  and  a  regulating  weir  thirty  seven  feet  between  the  side  walls 
built  nearly  opposite  the  lower  gates. 

The  breast  wall  of  the  weir  is  carried  up  to  within  about  two  and  a  half  feet  of  low- 
water  level,  and  in  it  there  are  six  sluice-ways,  each  four  by  three  ieet,  which,  after 
deducting  the  thickness  of  the  respective  gates,  leave  the  sluice  openings  equal  to  an  ar«k 
of  sixty  three  square  feet. 

The  section  of  the  water-flow  over  the  breast  (less  the  centre  pier),  being  85  square 
feet  at  the  time  when  there  are  nine  feet  of  water  on  the  lock  sills,  gives  an  aggregate 
area  of  only  H8  s<|U}U'e  feet  for  the  water  to  enter  when  all  available  means  aie  fully 
open,  or  less  than  one-eighth  of  the  sectional  area  of  the  canal.  , 

It  will  be  obvious  that  this  means  of  admitting  the  supply  must  be  wholly  inade- 
quate to  the  requirements,  when  it  is  borne  in  mind  that  at  low  stages  of  the  river  the 
water  above  the  guard  Jock  is  on  the  same  level  as  that  below  it  and  frequently,  during 
some  years,  the  river  level  is  not  more  than  one  foot  over  that  of  the  canal. 

In  October,  1872,  the  depth  of  water  on  the  lock  sills  was  for  a  short  time  eight  feet 
three  inches,  and  in  October,  1873,  it  was,  one  day,  eight  feet  seven  inches. 

These  sills  having  been  placed  so  as  to  have  nine  feet  of  water  over  them,  it  will  be 
evident  that,  unless  the  river  is  higher  than  to  give  that  depth,  there  will  be  no  "  head  " 
on  the  guard  gates  ;  consequently  the  supply  cannot  be  greater  than  the  limited  capacity 
of  the  weir  will  admit,  with  a  flow  such  as  may  be  produced  by  di'^wing  down  the 
Bummit  level  at  its  lower  end. 

Tliis  fact  in  1872  was  forcibly  brought  under  the  notice  of  those  connected  with  the 
navigation  as  well  as  the  lesseo^i  of  hydraulic  power,  the  water  being  then  nearly,  if  not 
altogether,  as  low  as  at  any  time  of  which  there  is  a  reuord. 

The  bottom  of  this  reach,  both  above  and  below  the  guard  lock,  is  only  a  few  inches 
lower  than  the  top  of  the  present  mitre  sills,  consequently  it  must  be  mink  at  least  four 
and  a  half  feet  to  give  a  depth  of  one  foot  below  lock  sills  placed  so  as  to  admit  of  ve^isek 
drawing  12  feet  to  pass  freely  at  low  water. 

By  lowering  the  bed  of  thecanal,  as  above  stated,  and  continuing  the  slopes  at  a  like 
inclination  as  at  present,  the  bottom  will  be  diminished  to  82  feet,  thus  rendering  it 
necessary  to  increase  the  width  18  feet  in  order  to  obtain  the  dimensions  contemplated. 

From  the  general  appearance  of  the  south  bank,  together  with  what  could  be  learned 
of  it9 foundation,  there  is  reason  to  believe  that  it  would  be  injudicious  to  interfere  wi^k 
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it  in  any  way.  The  widening  must,  therefore,  be  done  altogether  on  tlte  north  side,. 
although  the  ground  is  for  the  most  part  high  and  has  every  indication  of  being  unusually 
hard. 

The  material  excavated  will  generally  have  to  be  deposited  along  the  outer  or  river 
side  of  the  south  bank,  arid  the  removal  of  all  that  portion  of  it  below  ordinary  water  line 
ahonld  be  done  by  powerful  dredges  or  excavators  adapted  to  work  in  hard  mateiial,  and 
auch  arrangements  made  that  the  deepening  and  widening  of  the  whole  can  be  done  with- 
out at  any  time  drawing  off  the  water  or  in  any  way  interfering  with  the  passage  of 
Tesaels  duiing  the  season  of  navigation. 

To  effect  these  objects,  it  is  quite  probable  that  a  number  of  movable  derricks  will 
hnvB  to  be  constructed  and  arranged  at  short  distances  apart  along  the  south  bank,  so  aa 
to  facilitate  the  operations  connected  with  depositing  the  excavated  material  on  the  outer 
or  river  side. 

The  deepening  and  widening  of  the  prism  of  this  reach  to  the  contemplated  dimen- 
sions will  require  the  removal  of  fully  one  million  and  a  quarter  cubic  yards  of  material. 

i  As  already  stated,  the  water  above  and  below  the  guard  lock  has  been  frequently  on 
^e  same  level,  and  for  a  considerable  length  of  time  ia  seasons  of  ordinary  low  water  the 
river  is  not  more  than  from  ten  to  twelva  inches  higher  than  tho  canal. 

These  facts  clearly  point  out  the  necessity  of  having  the  supply  race  as  large  aa^ 
possible,  and  especially  of  having  the  i*egulating  weir  with  as  many  sluice  openings  in  its 
breast  wall,  and  such  an  available  widtn  and  depth  of  water-way  over  it  as  will,  when 
they  ere  open  and  clear,  admit  of  the  full  supply  entering  fieely. 

At  present  the  centre  line  of  the  lock  and  that  of  the  canal  are  nearly  the  same,  so 
that  there  is  really  only  one-half  of  the  surface  width  of  the  canal  for  the  northern  half 
of  the  lock,  its  embankment  and  the  raceway. 

It  may  also  be  observed  that  the  ground  on  the  landward  side  is  fully  forty  feet 
higher  than  the  proposed  bottom  of  the  reach. 

From  the  depth  which  the  channel  has  to  be  sunk,  it  will  be  evident  that  the  guard 
lock  must  be  taken  down  and  a  new  one  built ;  at  the  same  time  a  wider  raceway  formed 
and  a  much  larger  supply  weir  constructed. 

To  admit  of  this  being  done,  and  of  the  new  structures  being  placed  in  nearly  the 
same  position  as  the  present  ones,  the  water  would  have  to  bt*  drawn  off  for  one  full 
winter,  a  state  of  matters  that  should,  if  possible,  be  avoided,  as  it  would  involve  th» 
stoppage  of  all  the  mills  and  factories  at  Cornwall,  and  thereby  throw  a  great  number  of 
persons  out  of  employment 

By  the  selection  of  another  sito  for  the  lock  and  weir,  this  unfavorable  result,  it  i» 
believed,  might  be  entirely  avoided,  a  better  class  of  work  secured,  and  the  outlay  very 
little,  if  any,  increased. 

There  is,  however,  good  reason  to  believe  that  any  place,  much  below  the  present 
stmotures  could  not  judiciously  be  choien  fcr  that  purpose,  as  the  present  water-level  of 
the  canal  is  several  feet  higher  than  that  of  the  river  immediat<*ly  opposite,  'whilst  the- 
bank  between  them  is  of  a  nature  unlikely  to  retain  the  water  if  the  level  of  high  stages 
of  the  river  were  extended  further  downwards. 
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Althougli,  a9  previouBly  stated,  the  river  and  canal  are  for  short  periods  at  irr^nlar 
intervals  on  the  same  level,  there  are  times  of  much  greater  length  when  the  former  is 
seseral  feet,  higher  than  the  latter.  At  these  times  the  difference  between  the  canal 
blow  the  guard  lock  and  that  part  of  the  river  opposite  is  really  less  than  at  low  water, 
the  long  reach  being  generally  maintained  at  an  uniform  height  by  the  regulating  weir. 

This  condition  of  matters  would,  however,  be  entirely  changed  by  placing  the  guard 
Jock  lower  down,  as  the  high  water  level  would  than  be  extended  along  a  part  of  the  bank 
where,  in  the  first  instance,  great  difficulty  is  said  to  have  been  experienced  in  making  it 
tight  even  at  the  lower  level. 

It  is  therefore  believed  that  whatever  advantages  could  be  gained  fi-om  a  more 
easterly  position  for  the  guard  lock,  they  are  more  than  counterbalanced  by  the  risk 
connecced  with  raising  the  water  on  an  uncertain  portion  of  the  bank. 

To  meet  the  case  in  what  is  believed  to  be  the  least  objectionable  way,  it  is  proposed 
to  place  the  new  guard  lock  about  a  quarter  of  a  mile  above  the  present  one,  and  in  such 
a  position  as  to  be  on  one  side  of  the  centre  line. 

This  arrangement,  together  with  cutting  from  forty  five  to  fifty  feet  off  the* north 
i)ank  (where  there  is  now  within  the  distance  above  mentioned  a  bend  in  the  line  of  fully 
more  than  the  width  of  the  present  surface  water),  would  give  sufficient  space  for  all 
requirements. 

The  lock  could  be  placed  on  either  the  south  or  north  side  of  the  channel ;  but  if  the 
latter  position  for  it  was  selected,  a  bridge  would  have  to  be  constructed,  for  aooess  to  it, 
— in  either  case  it  is  believed  that  the  lock  can  be  built  during  summer,  by  first  cutting 
off  the  salient  point  referred  to,  and  enclosing  the  necesaeiry  space  by  means  of  ooffer 
dams  arranged  so  that  vessels  can  pass  freely  on  one  side  of  them. 

The  regulating  weir  could  be  built  the  following  season,  and  the  supply  during  that 
time  be  passed  through  the  lock ;  otherwise,  by  having  everything  required  fullj  pie- 
pared,  delivered  and  ready,  the  weir  could  be  built  within  a  month,  at  the  time  when  the 
water  is  drawn  off  for  spring  repairs. 

At  the  upper  end  of  the  river  bank,  a  pier  of  crib  work  was  a  few  years  ago  built, 
extending  vp  stream  about  325  feet,  which  had  the  effect  of  greatly  improving  the 
entrance,  as  well  as  of  raising  the  water,  above  the  guard  lock,  fully  fivB  inches. 

There  is,  however,  very  little  declivity  in  the  surface  of  the  river  for  a  long  distance 
above  the  upper  end  of  the  pier,  so  that  its  further  extension  for  any  reasonable  distance 
would  not  have  the  effect  of  raising  the  water  inside  to  any  appreciable  extent ;  Uios 
clearly  pointing  to  the  fact  before  mentioned  that,  in  order  to  obtain  the  contemplated 
depth  of  water,  the  bottom  of  the  upper  reach  must  be  lowered. 

It  is  now  proposed  to  draw  attention  to  the  lower  entrance,  as  the  place  where 
works  no  less  extensive  are  likely  to  be  required.  The  looks  there  being  as  already  stated, 
only  331  feet  apart,  the  ordinary  class  of  vessels  frequently  experience  considerable  delay 
in  passing  each  other  between  them.  This  being  the  case  at  present,  there  can  scarcely  be 
a  doubt  but  that  the  difficulty  would  be  increased  were  the  vessels  larger,  and  still  more 
so  i^  the  length  of  the  reaches  were  at  the  same  time  diminished. 

The  latter  evidently  must  be  the  result  on  one  or  both  of  thefce  reaches,  if  seventy 
feet  be  added  to  the  length  of  each  of  the  existing  locks,  no  matter  to  which  end  the 
addition  is  made. 
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It  should  also  be  borne  in  mind  that  the  sills  and  foundation  of  the  outlet  lock, 
•«xce|jt  tha  centre  portion  of  the  chamber  floor,  are  at  least  three  feet  too  ligh,  the  lojrei*- 
ing  cf  which,  there  is  good  reason  to  believe,  will  necessitate  the  taking  down  and 
Febjuilding  of  the  whole  structure 

Tliis  lock  cannot  judiciously  be  moved  any  further  out  into  the  river,  a  fact  which 
leads  to  the  conclusion  that  to  obtain  the  length  of  reiches  required  the  other  t^o  locks 
must  also  be  taken  down  and  rebuilt. 

Vessels  are  unable  to  pass  each  other  freely  in  reaches  of  less  dimensions  than  about 
two  and  a  half  times  their  own  length,  which,  for  the  class  of  vessels  contemplated,  would 
be  a  space  much  greater  than  could  be  obtained  at  anything  like  a  moderate  expenditure. 

'  This  state  of  matters  does  not  result  altogether  from  the  present  relative  fiositions 
of  the  locks,  but  from  the  fact  that  an  ice  jam  annually  occurs  at  a  short  distance  below 
the  entrance  of  the  canal,  which  has  the  etfect  of  raising  the  river  so  that  the  water  at 
such  times  passes  over  the  two  lower  locks. 

Under  these  circumstances  it  will  be  evident  that  the  formation  and  maintenance  of 
such  dams  as  would  be  necessary  to  enable  the  outlet  lock  to  be  laid  dry  would  be  ex- 
ceedingly expensive,  even  if  the  object  could  be  effected  at  all  between  the  close  of  navi- 
gation one  year  and  its  oi»ening  the  following  spring. 

At  the  times  alluded  to,  the  water  is  not  unfrequently  raised  twenty  feet  over  its 
ordinary  height,  and  in  1801  it  was  twenty  one  feet  higher  than  the  September  level  of 
Jthe  preceding  year. 

In  the  year  just  mentioned,  a  barrier  of  ice  was  formed  opposite  the  town  of  Corn- 
wall, which  had  the  effect  of  rai>ing  the  river  so  that  the  water  backed  up  through  Woods' 
Oi-eek  Culvert  (near  Lock  No.  18),  where  it  enter*Hi  the  canal  and  luised  what  is  called  the 
Cornwall  level,  so  that  at  several  places  it  oveiflowed  the  bulks.  At  this  time  the  water 
in  that  part  of  the  river  alluded  to  was  twenty  nine  feet  above  its  usual  height 

These  occurrences  clearly  indicate  that  the  taking  down  and  rebuilding  the  lower 
locks  of  the  Cornwall  i-ange,  during  the  winter  or  early  spring  months,  would  be  an 
undertaking  attended  with  ditficulties  of  no  ordinary  nature  ;  still  the  bottom  of  the  outlet 
lock  must  be  lowered,  and  the  relative  position  of  the  others  must  be  changed,  in  order 
to  obtain  reaches  of  the  necessary  length. 

On  fully  considering  the  various  perplexing  matters  that  would  be  likely  to  arise 
during  the  enlargement  of  this  portion  of  the  existing  line,  and  the  uncertainty  of  being 
Able  to  meet  them  successfully,  it  was  deemed  advisable  to  make  a  thorough  examination 
of  the  locality,  in  order  to  ascertain  whether  a  new  outlet  amd  an  independent  cut  could 
be  advantageously  formed,  in  the  course  of  which  it  was  found  that  about  300  feet  south 
of  the  present  line  there  is  a  place  favorably  situated  for  a  new  entrance,  with  a  good 
deptJi  of  water  in  the  vicinity.  It  is,  at  the  same  time,  to  some  extent  sheltered  by  a 
slightly  ))rojecting  p<jint  on  the  up-stream  side,  which  has  the  effect  of  throwing  the  cur- 
jrent  outwards  and  creating  a  sort  of  eddy,  that  renders  it  fully  as  accessible  as  any  other 
place  in  that  locality. 

From  it  a  line  could  be  continued  upwards,  nearly  parallel  to  the  present  range  of 
locks,  to  a  short  distance  beyond  the  road  culvert  before  mentioned,  in  the  neighborhood 
•of  which  the  new  and  old  portions  of  the  route  would  unite.  la  the  execution  of  this 
plan,  the  difference  of  level  between  the  river  and  Cornwall  reach  might  be  OFereome  bj 
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means  of  two  locks,  nn  arrangement  that   would    admit  of  the  intermediate  reach  bebg^ 
made  of  such  a  length  as  might  be  required. 

By  the  adoption  of  this  plan  the  preparation  of  the  foundations  and  laying  of  tke 
lock  masonty  could  be  done  duiing  the  summer,  when  the  work  would  d'  ubtlen  be 
better,  and  could  be  more  economically  carried  out  than  at  any  other  season  of  the  year. 

It  would  also  obviate  the  necessity  of  emptying  the  canal,  or  in  any  way  interferiBf 
with  the  extensive  water  poweis  in  operation  there. 

The  lower  terminus  would,  there  is  ^ooil  reason  to  believe,  be  in  fully  as  good  a  por- 
tion for  the  entrance  or  exit  of  vessels  as  the  ])resent  one,  bjsides  there  Is  a  pnyectinsj  point 
lying  to  the  north  of  it  that  could  be  raisecl  and  secured  in  such  a  manner  as  mouI  i,  toa 
great  extent,  protect  it  from  the  effects  of  ice  when  the  annual  ^blocking  up  of  the  rive- 
takes  place. 

This  plan  of  course  would  mvolve  the  necessity  of  purchasing  all  the  block  of  land 
lying  between  the  canal  and  the  river,  or  about  thirty-four  acres,  the  acquirement  of 
which  would,  however,  fully  warrant  the  closing  up  of  the  road  culvert  ijf  consideied 
better  than  to  extend  it  farther  to  the  south. 

The  prei»ent  waste  weir  would  also  have  to  be  taken  down  and  another  built  in  & 
suitable  position  for  the  new  channel,  otherwise  the  old  locks  might  be  converted  into 
regulating  weirs,  and  the  channel  into  a  racew.iy,  which,  under  the  circumstances,  woolti 
probably  be  the  best  use  that  could  be  made  of  them. 

Experience  acquiix^d  from  the  recuri*ence  of  the  phenomenon  above  referred  to  has 
lei  to  the  removal  of  the  upper  works  connected  with  the  outlet  lock,  and  to  fastening  tlie 
gates  back  in  the  recuses,  after  the  closo  of  navigation  each  year  ;  but  as  the  lilt  is  onij 
from  six  to  eight  feet,  there  are  sf^ldom,  even  at  such  times,  less  than  three  feet  of  water 
ia  the  reach  above,  or  sufficient  to  prevent  any  serions  scour  on  the  bottom,  ^'j::^  . ,  ■-- 

At  the  new  entrance  lock,  although  the  probability  of  damage  from  ice  would  be 
much  less,  it  is  quite  likely  that  a  similar  course  to  that  alluded  to  would  have  to  be 
adopted,  and  as  the  lift  would  be  about  equal  to  the  depth  of  the  canal,  the  reach  at  rack 
times  would  be  entirely  emptied. 

To  guard  against  this,  it  is  proposed,  when  required,  to  placo  such'a  number  of  ntop 
timbers  over  the  breast  wall  of  the  lock  as  will  maintain  a  depth  of  from  thiee  to  ftmr 
feet  in  the  reach.  These  timbers  to  be  put  in  in  December  and  removed  early  the  follow- 
ing spring. 

To  purchase  the  land  lying  between  the  river  and  the  canal,  forming  and  protecting 
a  new  entrance  channel,  constructing  two  new  locks  and  a  i-egulating  weir,  lengthei^ii^ 
out  the  road  culvert  or  the  entire  removal  of  the  present  structure,  forming  a  connection 
between  the  new  and  old  portions  of  the  line,  protections  of  banks,  etc.,  would  cost  about 
$530,000. 

To  obtain  the  necessary  det)th  qf  water  in  the  Cornwall  reach,  and  also  in  tbat 
between  Locks  Nos.  18  and  19,  it  is  proposed  to  raise  the  level  in  both  cases  about  three 
feet,  instead  of  attempting  to  lower  the  bottom,  as  the  latter  would^necessitate  increasing 
the  width  also. 

It  is  believed  that  the  securing,  raising,  widdning  and  protection  required  to  tike 
banks,  by  raising'  the  water,  would  barely  cost  one-half  the  amount  that  would  ba 
neoessarj  to  deepn  and  enlarge  the  prism. 
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There  is  also  reason  to  bolieve  that  it  would  be  found  so  adv^antageous  to  leasees^ 
ospecially  during  the  time  of  back-water,  that  they  would  scarcel  /  hesitate  to  raise  their 
flumes,  races  and  head  gates  to  the  proper  height,  at  their  own  expense. 

In  adopting  this '  course  no  apprehension  need  be  entertained  of  any  interference 
irit^  private  or  other  property  in  the  vicinity. 

It  may  further  be  stated  that  by  raising  those  levels,  the  bottoms  of  Locks  18  and  19 
would  V»e  sufficiently  low  for  the  enlarged  scale  of  navigation,  so  that  an  rt(Kliti«)n  to  the 
foundation  tioor,  such  as  would  admit  of  the  side  walls  being  made  of  the  full  length, 
would,  together  with  inci*easing  their  height  throughout,  enable  the  object  to  be  effected. 

There  are,  however,  several  objections  to  this  plan,  some  of  which  may  be  stated  as 
follows : 

1st.  The  present  walls  are  not  in  a  very  good  state  of  repair,  arising,  in  part,  from 
the  failure  of  some  of  the  stones,  but  chiefly  from  the  class  of  mortar  used  in  their 
oonstruction. 

2nd.  The  locks  are  65  feet  in  width  and  must  remain  so  if  the  walls  are  only  made, 
longer  and  higher,  which  would  necessitate  a  heavier  class  of  gates,  require  a  longer  time 
to  fill  and  empty  than  a  lock  45  feet  wide,  and  that  too  without  jiossessing  any 
Advantage  whatever. 

3rd.  The  work  wouM  have  to  be  done  in  the  winter  and  early  spring  months,  when- 
even  at  a  much  greater  outlay,  it  could  not  be  so  well  executed  ;  besides,  in  order  to 
effect  the  object  the  canal  would  have  to  be  emptied,  which  would  throw  all  those 
dependent  upon  the  water  iH>wer  out  of  employment. 

On  considering  these  various  matters,  the  question  naturally  presents  itself ;  Can 
tbey  be  met  in  such  a  way  as  to  lessen  the  difficulties,  within  the  limits  of  a  moderate 
expenditure  1 

It  is  doubtless  true  that  the  locks  are  now  in  the  best  line  and  position  for  the 
navigation ;  still  othera  could  be  built  during  summer  where  they  wotild  bo  equally  as 
aooeasible,  stftcr  suitable  approaches  to  them  have  been  made. 

Tbey  could  be  placed  on  the  north  side  of  the  existing  structures,  nearly  in  line  of 
the  raceways,  at  least  expense ;  but  the  selection  of  any  position  on  that  side  would 
render  it  necessary  to  build  and  maintain  a  bridge  at  both  ends  of  each  lock,  so  as  to 
form  a  continuous  towing  path.  This  plan,  of  course,  assumes  that  the  pi*esent  small 
anpply  weirs  would  be  dispensed  with,  and  that  the  old  looks  would  be  used  solely  for 
the  purpoie  of  regulating  the  water  levels. 

By  placing  the  new  locks  on  the  south  side  of  those  now  in  use,  a  considerably 
l^reater  quantity  of  excavation  would  have  to  be  done,  son^e  high  embankments  formed 
smd  protected,  but  the  expense  and  inconvenience  of  towing  path  bridges  would  be 
avoided.  • 

The  work  in  either  case  could  be  done  at  the  most  favorable  season  of  the  year  for 
such  operations,  and  what  is  of  at  least  equal  importance,  without  di-awing  off  the  wate^ 
#r  interfering  with  navigation. 

In  short,  by  adopting  the  plan  of  building  entirely  new  locks,  they  could  be  made  of 
mniform  dimensions,  the  work  better  executed,  and  most,  if  not  all,  the  objections  above 
•numerated  be  fully  met. 
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Under  the  impression  that  this  is  the  best  ccorse  to  pnrsne,  it  msj  be  stated  6ial 
the  examinations  made  lead  to  the  conclusiou  that  the  south  side  shouhl  be  selected  as  a 
site  for  Lock  No.  IS^  but  Lock  No.  19  will,  in  all  probability,  have  to  be  placed  on  the 
north  side. 

The  contemplnted  depth  and  sectional  area  of  the  reach  between  locks  Nob.  19  an^ 
20  may  be  obtained  either  by  raising  tliQ  level  or  lowering  the  bottom  and  widening  tka 
ohannel,  as  may  be  oontddered  best. 

By  raising  the  water,  the  head  and  fall  at  lock  20  would  be  rednced,  conseqnent^ 
the  mill  property  there  would  be  depreciated  in  value,  and  at  several  places  the  lands  ob 
the  north  side  would  be  Hooded.  On  the  south  side,  the  banks  being  at  many  placet 
high  and  com  para tively  nari-ow,  would  have  to  be  widened,  strengthened  and  protected, 
as  well  as  raised. 

The  arch  of  the  culvert  for  the  road  leading  to  Barnhart's  Island  is  of  a  height  thai 
would  admit  of  lowering  the  bottom  of  the  channel,  but  the  culvert  must  in  either  case 
be  lengthened  forty  feet  at  least,  to  obtain  the  necessary  width  of  water- way. 

On  considering  the  matter  fully,  it  is  believed  that,  in  this  instance  it  would  be  lesi 
expensive  to  deepen  the  channel  than  to  keep  the  water  permanently  at  a  higher  ioYeL 

The  present  look  (No.  20)  being  situated  at  a  sharp  curve  in  the  line,  the  approaehei 
to  it  from  either  direction  for  vessels  of  a  large  class  are  unfavorable,  and  of  oouESt 
would  be  still  more  so  it  the  lor*k  was  lengthened  and  the  size  of  the  vessels  increased. 
This,  together  with  the  fact  of  its  being  ten  feet  wider  than  required,  and  the  foundalioa 
too  high  in  case  of  lowering  the  bottom  of  the  reich,  to  give  the  full  draught  of  water, 
point  to  the  necessity  of  having  a  new  lock  constructed. 

Judging  from  the  general  appearance  of  the  ground  lying  between  the  canal  and 
the  liver,  the  new  structure  could  be  placed  there  in  such  a  position  that  the  line  and 
approaches  to  it  would  be  improved  without  incurring  much,  if  any,  greater  outlay  thaa 
would  be  necessary  to  adapt  the  present  lock  to  the  requirements. 

It  has  been  already  stated  that  the  bottom  of  the  summit  level  must  be  lowered  froa 
thi*ee  and  a  half  to  four  and  a  half  feet ;  consequently,  the  culverts  at  Mille  Roches  and 
at  Moulinette,  which  are  only  from  fifteen  to  sixteen  inches  under  the  piesent  bottottt 
must  be  partly  taken  down,  rebuilt  and  lengthened. 

The  bottoms  of  those  culverts  are  already  so  low  that  the  river  backs  up  into  theia, 
whilst  the  height  lietween  the  road-way  and  centre  of  the  soffit  of  the  arch  is  only  niat 
feet,  which  bai*ely  admits  a  waggon  with  a  moderately  high  and  wide  load  to  pa«. 

If  that  portion  of  the  areh  immediately  under  the  channel  be  lowered  three  feet,  tbt 
road  under  it  must  also  be  lowered  in  order  to  retain  a  passage-way  of  the  height  abov* 
stated.  This,  together  with  the  extension  of  the  arches,  will  render  it  necessary  to  eat 
down,  considerably,  the  inclined  parts  of  the  road  leading  to  and  from  the  culverts. 

But  even  to  obtain  additional  head-way,  the  road  cannot  judiciously  be  reduced  t«> 
an  extent  that  would  in  any  way  interfere  with  thb  foundations  ol  the  abutments,  or 
leave  them  exposc»d  to  the  action  of  frost,  or  direct  influence  of  back-water  from  die  river. 

Although  the  height  between  the  road  and  intrados  of  the  arch  might  unavoidabiT 
have  to  be  reduced  to  even  less  than  it  is  at  present,  ordinary  traffic  would  neverthekai 
be  in  a  great  measure  accommodated,  and,  if  necessary,  arrangements  oould  be  made  for 
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mlkj  articles  to  be  taketi  f  1*0111  one  side  of  the  canal  to.  the  otker  on  a  ferry-scow  provided 
or  Uiat  purpose. 

Attention  having  been  drawn  to  the  leadini;  matters  connected  with  the  proposed 
■xiargementy  it  majr  now  be  stated  that  an  approximate  estimate  of  the  amount  required 
•o  cairjr  out  the  works  would  be  as  follows  : — 

Forming  a  new  outlet  for  the  canal,  .construction  of  two  new  locks, 
conyerting  present  locks  into  regulating  weirs,  formation  and 
protection  of  banks,  purchase  of  land,  etc $530,000 

Raising,  securing  and  protecting  banks  of  levels  between  Locks  Nos. 
1/  and  18,  and  between  18  and  19,  lowering  bottf>m  and 
widening  reach  between  Locks  19  and  20,  constructing  three 
new  locks,  building  piers,  abutments  and  a  new  swing  bridge  at 
Ck>rnwall,  lengthening  out  road  culvert  at  Maple  Grove,  etc 800,000 

Deepening  and  enlargement  of    summit  level,  constructing  new 

guard  and  auppljr  weir,  docking  at  entrance,  etc 830,000 

12,160,000 
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APPENDIX   No.  32. 


CORNWALL   CANAL 


SPECIF  10 A  TION  for  the  ComUuction  of  Two  Vfi  Locks  and  a  Regv 
latin g  Weir ;  and  the  formation  of  a  New  Lower  Entrance^  cfc., 
SECTION  No.  ONE. 


The  new  entrance  channel  is  to  be  on  the  south  side  of  the  existing  one,  and  ia 
such  a  {MDsitLon  that  the  respective  centre  lines  of  the  two  routes  wil)  he  thi'ee  biiadreii 
and  fifty  feet  apart  at  the  liead  of  the  present  outlet  lock,  and  lour  hundred  and  tweotj 
feet  apart  opposite  the  head  of  what  is  known  as  Lock  No.  17. 

For  a  distance  of  fully  two  thousand  feet  at  the  lower  end,  the  line  will  be  straight, 
and  then  curve  round  gradually  until  the  new  south  bank  corres|K)nd8  with  that  of  tJw 
old  canal,  tit  a  point  nearly  opposite  the  lower  end  of  the  landing  wharf  at  the  Town  of 
Cornwall,  about  twenty  five  feet  below,  or  to  the  eastward  of  which,  the  upper  or  westen 
end  of  the  section  terminates. 

The  water  level  on  the  Cornwall  reach,  or  that  between  Locks  Nos.  17  and  18,  ii 
to  be  raised  two  feet,  and  the  difference  between  that  level  and  the  Rivar  8tw  Lawreooi 
will  be  overcome  by  means  of  two  litt  locks  oont^tructed  for  that  purpose;  a  weir  is  ti 
be  built  and  other  arrangements  made  for  regulating  the  water ;  entrauoe  piera  are  to  Im 
built,  and  such  other  works  executed  as  herein  described. 

The  new  entrance  lock  will  be  placed  so  that  its  lower  gate  quoins  shall  be  netrij 
opposite  the  upper  quoins  of  the  present  outlet  lock,  and  the  lower  quoins  of  the  seoood 
lock  will  be  opposite  the  head  gates  of  Lock  Ko.  17. 

^  All  permanent  structures,  such  as  the  locks,  weirs,  entrance  piers,  side  walk 
etc.,  are  to  be  placed  sufficiently  low  to  afford  a  depth  of  water  suited  to  14  feet  on  tbt 
lock  sills. 

The  centre  Hue  of  the  channel  and  the  sites  of  the  different  structures  will  for  tht 
most  \tixvi  be  as  represented  on  the  plan  exhibited  and  marked  oat  on  the  ground  ;  Ul 
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iJtxh  Department  of  Public  Works  reserves  to  itself  the  right  of  changing  the  wl^ole  or 
any  |>art  of  the  line  us  much  as  one  hundred  and  fifty  feet,  either  to  the  right  -or  to 
tho  left  of  that  shown,  and  of  altering  the  position  of  any  one  or  of  all  of  the  struo- 
^iirea  as  much  as  three  hundred  feet  either  upwards  or  downwards  of  that  indicated  on 
the  plan. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  works  are  commenced  or  during  their  progress  without  givi.ig  cause  for  any 
increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work. 

Excavation. — The  entrance  is  to   be  sunk  to  a  depth  of  at  least  GJ  feet  below  the 
lower  sill  of  the  pronent  outlet    lock,  and  made  150  feet  in  width 
between   the  piers,  wliich  are  to  bs  of  crib  work,  sunk  on  a  foundation  prepared  for 
them,  one  foot  lower  than  the  general  bottom. 

All  matenal  excavated  or  dredged  out  in  oeepening  or  widening  the  entrance 
channel  must  be  taken  to  such  places  within  a  distance  of  two  miles  as  directed  and 
be  placed  there  in  deep  water,  or,  if  required,  the  contia^tor  must  make  arrangements  to 
tmnsport,  hoist,  and  ])lace  the  matiu'ial  removed  so  as  to  furm  and  raise  the  banks  at  or 
^within  a  distance  ot  eight  hundred  feet  of  tJie  entrance. 

The  foundation  of  ^he  outlot  lock  will  bo  about  350  feet  long,  72  feet  wide,  and 
sunk  8  feet  9  inches  below  the  top  of  the  lower  mitre  sil  of  the  present  outlet  lock ; 
and  the  foundation  of  the  sec«md  lock  will  be  of  like  dimeusioas,  sunk  to  within  4  J  feefc 
of  the  level  of  the  same  datum  line. 

In  bolh  cas3S,  side  slopes  of  one  horizontal  to  one  verticil  will  be  allowed  for  the 
excavation  of  the  pits  ;  the  contractor  assuming  the  risk  of  removing,  at  his  own  cost, 
any  sliJes  that'may  occur,  whether  they  result  from  leaving  the  sides  steeper  in  the  ttrst 
instance  or  from  any  other  cause  whatsoever. 

All  the  excavation  required  for  sheet  pile  trenches,  mud  or  sub  sills,  will  be  paid  for 
at  the  same  rate  per  cubic  yard  as  the  exc;avation  for  lock  pits. 

The  reach  or  basin  between  the  first  and  second  locks  will  be  excavated  to  within  6 
feet  9  inches  of  the  top  of  the  mitre  sill  of  the  present  outlet  lock,  and  made  of  a  mean 
width  of  128 J  feet,  or  a  sectional  area- of  1,927  J  square  frct. 

The  reach  above  the  second  lock  is  to  be  made  an  uniform  depth  of  11  feet  below 
present  water  line,  or,  to  13  feet  in  depth  when  the  level  h:is  been  raised  two  feet,  as 
above  stated. 

About  700  feet  in  length  of  the  present  south  bank  of  the  Ciinal  is  to  be  removed,  or 
such  other  stretch  of  it  as  may  be  necessary  to  carry  out  tlie  design  herein  contemplated. 

From  a  ()oint  about  250  feet  above  the  second  lock  downwards  to  the  lower  end  of 
the  latter,  a  raceway  is  to  be  cut  and  otharwide  formed  on  the  south  side  of  the  new  line, 
and  a  regulating  weir  constructed  nearly  opposite  the  lower  quoins  of  the  lock.  It  is  to 
be  arranged  to  pass  the  ordinary  surfdus  water  over  its  breast,  and  have  sluiceways 
placed  at  such  a  level  as  will  aduiit  of  the  reach  above  being  fully  drained.  'J'he  water 
after  it  passes  over  or  through  the  weir  is  to  be  contin«ied  at  the  same  height  as  tho  reach 
between  the  locks,  until  it  either  enters  the  cmal  at  that  level  or  is  discharged  through  a 
jpaoeway  into  the  river,  or  as  may  l>e  found  necessary.  . 
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All  suitable  inatoi  ial  excavated  from  the  lock  pits,  tbo  reaches  between  »nd  abow 
the  locks,  the  raceway,  weir  pits,  bridge  seats,  etc.,  must  be  hankd  and  placed  aomm  i» 
form  embankments  in  rear  of  the  walls  of  the  second  logk,  and  for  the  foimius:  of  the 
new  banks  above  that  point  to  the  upper  end  of  the  section,  as  well  as  raising  and 
strengthening  the  north  Imnks  of  the  present  canal,  from  the  upper  end  of  the  section, 
to  the  lower  end  of  Lock  No.  17,  aid  also  both  banks  of  the  head-race  to  the  milb  and 
factories,  from  its  inlet  to, the  grist  mill  opposite  the  lower  end  of  Lock  No.  16. 

The  south  bank  above  the  second  lock  is  to  be  at  least  20  feet  wide  on  top,  and 
raised  four  feet  over  the  surface  water  line,  and  the  banks  on  the  north  must  also  be 
made  at  least  20  feet  in  width  on  top,  and  where  those  alongside  uf  the  canal  and  at  the 
h^ad-race  to  the  mills  must  be  strengthened,  they,  after  having  been  made  to  the  fall 
heij^ht  required,  must  be  at  least  as  wide  on  top  as  they  are  at  present 

Where  old  banks  have  to  be  raised  or  strengthened,  all  sods,  rubbish  or  objectionable 
matter  must  be  cleared  away  and  loose  earth  removed  for  such  a  depth  and  width  as  may 
be  directed,  and  the  new  part  of  the  bank  formed  of  the  best  desciiption  of  material  that 
can  be  obtained  from  the  excavation,  which  must  be  huuleJ  on  in  carts  or  in  waggons, 
and  laid  in  layei-s  in  the  manner  subsequently  described. 

When  the  ground  on  which  a  bank  is  to  be  formed  is  below  the  water  level  of  the 
canal,  the  surface  must  invariably  be  removed  for  such  a  depth  as  may  be  necessary,  from 
the  nature  of  the  material  and  ciixnimstances.  In  all  such  cases,  the  entiit;  space  to  be 
occupied  by  the  bank  must  be  cleai*ed  of  all  sods,  turf,  muck,  loose  stones,  all  kinds  of 
rubbish  or  objectionable  matter  ;  and  all  loose  earth  or  such  as  would  admit  of  water  per- 
colating through  it,  must  be  removed  for  such  a  depth  as  the  othcer  in  charge  may  con- 
sider necessary  to  enable  a  proper  connection  with  the  bottom  to  be  formed. 

The  seat  of  all  banks  must  be  made  nearly  level,  or  have  an  inclination  toward  the 
side  next  the  channel.  This  must  be  especially  observed  on  the  upper  two-thii-ds  of  the 
section,  or  where  a  new  bank  will  pass  over  the  low  and  slo|.ing  ground  adjoinin^e^  the 
rivtjr,  when  the  seat  must  be  cut  down  so  as  to  give  a  level  bearing  or  to  be  formefl  into 
benches,  each  of  which  must  of  itself  present  a  horizontal  surface  of  sufficient  width  to 
admit  of  a  suitable  connection  being  made  and  so  as  to  guard  agiinst  any  tendency  to 
slide. 

For  preparing  the  seats  of  banks  the  material  removed  will  be  measured  in  the  "solid** 
and  the  quantity  paid  for  at  the  same  rate  as  for  earth  excavation  on  section,  which  rate 
should  be  clearly  undei stood  to  include  the  cost  of  handling  .of  all  kinds  of  material 
necessary  to  effect  the  object,  and  the  entire  removal  of  the  same  to  such  places,  within 
the  limits  of  th9  section,  as  may  be  directed. 

The  slopes  of  the  banks  on  that  part  of  the  section  above  the  second  lock  are  for  the 
most  part  to  be  one  and  three-quarters  horizontal  to  one  vertical  on  the  inside  lines,  and 
on  the  outside  lines  the  slopes  are  to  be  two  horizontal  to  one  vertical  ;  but  the  outer 
slo])0  on  the  high  part  of  the  bank  or  that  next  the  liver  is^to  be  stich  as  will  l)e  most 
likely  to  guaixi  against  slides.  The  outer  face  of  that  part  of  the  bank  last  ment'oned  is 
to  be  covered  or  protected  by  a  wall  of  rip-rap  boulder  stone  three  and  a  linlf  feet  in 
thickness  at  bottom  and  two  feet  thick  at  top  ;  the  largest  stones  to  be  used  for  the  bottom 
part  of  the  bank. 

All  the  stones  from  the  surface  water  line  of  the  river  upwatds  must  be  hand  laid, 
and  when  finished  must  form  a  moderately  fair  surface,  corrcs^^onding  to  the  goDeral. 
outline  of  the  bank. 
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In  all  cases  when  making  np  a  bank,  care  must  be  taken  to  place  the  best,  modt 
■olid  and  water-tight  earth  in  that  part  of  it  adjoining  the  canal,  and  to  place  all  coarse- 
Buiterials,  or  such  as  &ve  permeable  to  water,  altogether  beyond  the  limits  of  the  same. 

A  continuous  towing  path  is  to  be  formed  on  the  south  side  of  the  canal,  and  also  on 
ihe  north  side  from  the  lower  end  upwanl  to  the  place  where  the  new  and  old  lines  inter- 
■ect  each  other.  It  is  in  both  cases  to  be  20  feet  wide  on  top  and  four  feet  over  the 
waXkr  surface,  increasing  where  the  ascent  1%  made  to  the  second  lock  at  the  rate  of  ono 
in  fifteen. 

In  places  where  the  natural  surface  of  the  ground  is  higher  than  the  towing  path 
line,  the  bank  must  bo  cut  down  to  that  height,  and  a  ditch  -^  feet  wide  at  boctom  made 
ai  the  foot  of  the  slope,  toward  which  the  top  of  the  track- way  shall  have  a  declivity  of 
one  foot  transvernely.  Tne  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry 
the  surface  water  freely  to  oflf-take  drains  lormod  at  such  places  as  circumstances  may 
require. 

For  the  entire  length  of  the  section  the  bottom  must  be  sunk  uniformly  to  the  depths 
before  mentioned,  and  the  sides,  both  in  cutting  and  embankment,  fairly  trimmed  to  the 
angles  alK>ve  referred  to,  or  to  such  others  as  are  herein  stated  or  may  be-  subsequently 
determined. 

When  it  becomes  necessary  to  spoil  material  from  the  excavation  or  in  preparing  a 
■eat  for  an  embankment,  the  bank  thus  formed  must  be  at  least  50  feet  back  from  the 
tide  line  of  the  canal,  in  the  positi'>u  pointed  out,  and  be  carried  up  ^o  the  regular  height 
with  a  top  inclination  outward  from  the  channel  of  one  in  about  sixteen,  and  with  side 
dopes  two  to  one. 

When  making  up  the  banks  of  the  canal,  or  embankments  in  rear  of  the  locks  -or 
weirs,  and  at  all  such  ptacea  where  a  bank  is  to  be  formed  through  t>r  alongside  of  ground 
that  is  lower  than  the  canal  surface,  or  toliereaoever  a  water-tight  bank  is  requirsd,  the 
materisU  must  be  lutuJed  on  to  the  re^fjeclive  banks  in  carts  or  waggons  and  laid  on  in  layers 
not  eaoeeeding  one  Joot  in  depth  at  a  titne  ;  and  if  the  work  be  done  at  a  dry  season  of  the 
year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Puddle  Beds, — when  necessary  to  be  made  for  the  security  of  any  of  the  banks, 
must  1)0  carried  np  at  the  "ama  time  as  the  banks  are  formed.  Thej 
mnst  be  made  of  the  best  description  of  material  for  that  pnrp  se  that  can  be  obtained  at 
any  place  on  the  action,  laid  on  in  layera  not  exceeding  8  inches  in  thickness,  each  of 
vhioh  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
ponnded,  and  everything  done  that  may  be  required  to  form  them  into  puddle  walls 
impervious  to  water. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized, 
namely  :  "  earth  "  and  "  rock,"  the  form9r  to  embrace  all  kinds  of  material  f  jund  in 
forming  the  new  ontrince,  cutting  the  canal,  excavating  lock  and  weir  pits,  removing 
present  bank  and  dewijening  oU  channels,  except  absolutely  connected  *f  quarry  rock," 
and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the 
materials,  finishing  up  the  canal  and  banks,  forming  embankments,  making,  raising 
and  strengthening  banks,  grading  towing  paths  and  completing  everything  conneoted 
with  the  excavation  of  the  section  in  a  workmanlike  and  aatisfaccory  manner,  agreeably 
to  the  foregoing  specifications.  But  as  the  price  per  cubic  yard,  for  each  class  of  work,, 
will  be  an  average  of  the  whole  of  that  class,  payments  will  only  be  made  according  to^ 
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the  comparative  value  of  the  work,  with  reference  to  the  prices  tcDdered,  which  pro  \ 
rates  shall  be  assigned  aud  apportioned  in  such  a  manner  that  when  the  wliole  work 
shall  havH  been  executed  and  completed  the  aggr^ate  amouut  shall  l«e  the  same  as  when 
the  respective  total  quantities  are  calculated  and  extended  at  th*e  prices  stated  in  ^bm 
contract. 

Locks — to  be  270  feet  in  length  between  the  gate  quoins,  and  45  feet  in  width 
l)etween  the  side  walls  at  bottom.     They  are  to  be  constructed  of  dressed 
stone  masonry,  laid  thi'oughout  in  hydraulic  cement  movtar,  and  placed  on  foundations 
prepared  as  hereinafter  described. 

Tie  pits  excavated  for  them  will  be  in  the  positions  and  of  the  general  dimensio&t 
previously  stated,  or  they  are  to  be  of  such  other  extent  as  may  be  necessary  to  admit 
the  side  and  wiig  walls,  and  correspond  with  such  lines  as  will  be  marked  out  on  th« 
ground  by  the  officer  in  charge. 

The  foundation  of  the  new  entrance  lock  is  to  be  8|  feet  l»elow  the  top  of  t;ho  lower 
mitre  sill  cf  the  present  outlet  lock,  auid  the  bottom  of  the  second  lock  is  to  be  sunk  to 
within  4 J  feet  of  the  same  datum  line  flower  mitre  sill  of  outlet  lock). 

The  bottom  must  invariably  be  trimmed  smooth  and  fair  throughout,  at  the  levels 
ahove  slated,  which  in  both  cases  allow  for  a  stratum  of  concrete  twcjlve  inches  in  depth 
to  1)0  kid  under  the  iouiulation  timbers,  which  ai-e  to  be  placi'd  transversely  and  covered 
with  three-inch  piue  })lank,  to  foriA  a  protection  for  the  bottom  aud  a  beadug  surface  for 
the  walls. 

The  contractor,  if  dincted,  must  sink  that  part  of  the  bottom  to  be  occupied  by  th* 
side  walls  from  three  to  six  inches  deeper,  so  that  the  stratum  of  concrete  at  these  places 
may  Le  from  15  to  18  inches  in  depth. 

If  solid  and  suitable  rock  in  tliick  layers  is  found  at  the  proper  level,  at  the  plaos 
where  a  lock  is  to  be  built,  the  walls  will  be  commenced  u|K)n  it  without  an  artificial 
foundation ;  but  if  the  rock  be  unsound,  the  fissures  in  it  numerous,  the  strata  thin  or 
irregular,  a  floor  of  pine  timl>er  covei-ed  with  three-inch  pine  plank  will  be  laid,  as  pro- 
vided for  a  foundation  on  earth  or  clay. 

The  material  excavated  from  the  lock  pits,  when  of  a'suitable  kind,  must  be  hauled 
and  placed  so  as  to  form  embankment  at  or  near  the  upper  end  of  the  section  at  tht 
places  and  in  the  manner  previously  described. 

Foundation  Timbers — to  be  of  pine,  12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls 

on  both  sides;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one 

of  which  must,  however,  extend  from  the  rear  line  of  one  wall,  acix)ss  the  chamber,  to  It 

inches  under  the  front  edge  of  the  wall  on  the  0]»posite  side. 

They  are  to  be  laid  G  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  for  their  entire  length  on  tht 
bottom,  and  on  sills  placed  under^e  walls.  The  sjiaces  between  them  must,  immediacy 
after  they  are  ]>roperly  laid,  bo  well  tilled  with  the  best  description  of  conci-ete.  and  their 
tops  must  be  dubbed  to  an  uniform  surface  to  H&ord  a  fair  bearing  for  the  planking.  Tht 
timbers,  before  being  laid,  must  be  counterhewn,  if  directed. 

Sub  Sills. — Two  ranges  of  sills  are  to  be  placed  longitudinally  under  eachoftkt 
side  walls.     They  are  to  be  of  pine  timber,  VI  inches  wide  and  4  inches 
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thick,  arranged  and  laid  on  a  bed  of  thin  mortar  and  at  a  height  that  their  tops  shall  b« 
on  tlie  same  level  as  the  sniiace  of  the  adjoining  concrete.  A  space  of  4  inches  is  to  b* 
left  between  the  ends  of  the  respective  pitsoes,  and  they  are  not  to  pass  through  the  sheet 
piles,  but  must  be  left  6  inches  short  on  each  side  ;  all  these  spaces  are  afterwards  to  b« 
-well  filled  with  fine  concrete  in  the  manner  requii-ed. 

Mitre  Sill   Platform — to  be  14  feet  in  width,  made  up  of  timbers  12   inches 

square,  and  of  a  length  to  reach  from  rear  to  rear  of  walls, 

all  of  which  must  be  counterhewn  and  well  jointei  with  a  plane,  so  hs  to  make  water^ 

tight  joints  for  their  entire  length  and  depth.     They  are  to  be  secured  by  five  wroa^t 

iron  screw-bolts  (1^  inches  in  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers  in 
order  to  form  a  connection  with  shackle-liolts  passing  through  and  secured  to  anclior  timbers 
laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for  that 
purpose. 

Each  phitform,  after  it  has  been  put  together,  must  be  raised  a  sufficient  height  to 
admit  of  spreiiding  a  bed  of  thin  mortar  over  the  place  it  is  to  occupy.  When  this  has 
been  done  the  platform  is  to  be  lowered  and  well  beaten  down  to  its  proper  bed,  or  such 
other  course  may  bo  adopted  for  that  puqwae  as  may  be  approved. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
«very  pL-ecaution  adopted  to  render  the  whole  water-tight. 

Trenches,  etc. — Five  or  more  trenches  are  to  be  cut  across  the  foundation  for  th« 
reception  of  sheet  piles,  namely  :  One  at  the  upjier  sid'*,  another 
at  the  lower  side  of  each  of  the  mtti-e  sill  platforms,  and  one  at  the  lower  end  of  th« 
lock.  They  are  to  l>e  sunk  5  feet  below  the  foundation  timbers,  and  are  not  to  exceed 
2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so  as  to 
afijrd  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  piles  placed, 
the  trenches  must  be  filled  with  concrete  to  the  height  of  the  adjoining  ground. 

8hebt  Piles — to  bo  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 

long  ;  they   are  to  be  jointed  with  a  plane,  and  the  ed^e  of  each 

plank  chamfered  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened 

to  the  platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation, and  the  second  course, 
2  inches  thick,  is  to  be  laid  between  the  side  wails  in  the  chaniUnr  and  at  both  ends  of 
the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven 
up  with  wedges  (o  water  tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  coni-sea, 
must  break  joints  at  least  4  teet,  and  the  U(:p8r  course  must  in  all  crises  break  joints  both 
lengthwise  and  trans vei-s(?ly  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails  9  inches  long  and  1^  inches 
diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  orosding  of  » 
tinil)er ;  it  must  be  dul>bed  to  an  uniform  surface  before  the  second  conrao  is  laid,  ths 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  ot  a  plank  and  one  at  each 
<;ro6sing  of  a  timber  on  alt<'ruate  sides  of  tlie  plank. 
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>1iTRE  Sills — to  l>e  of  the  best  description  of  white  oak  timber,  properly  dquftie^ 
and  dressed  with  a  plane.     Ihey  are  to  be  framed,  mortised,  tenonned 
a^d  RfiCiirod  in  the  manner  shown  on  a  detailed  plan  to  1)0  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  thej,  o 
well  as  the  braces,  must  be  of  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
silla  are  to  be  19  x  19  inches,  checked  3  inches  into  the  platform  timbers,  and  are  to  be 
teuonned  into  each  other  at  the  mitre,  and  at  the  toe  tononned  and  boxed  into  the  main 
sill.  A  check  3  inches  deep  is  to  l>e  cut  in  the  lower  edge  of  the  mitre  sills  to  reoeiTe 
tbe  ends  of  the  first  course  of  planking. 

Before  they  pre  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
with  white  lead,  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas  well 
saturated  in  boiling  tar  is  to  be  placed  in  the  check  formed  in  the  platform  into  whicb 
the  udtro  sills  are  to  be  embedded. 

Tlie  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron  3  J  inches 
wide  and  five-eighlbs  (f)  of  an  inch  thick,  let  in  flush,  fastened  with  buits,  and  arranged 
as  shown  on  plan.  The  holes  througli  them  must  be  punched  so  an  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1|) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point 

If  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  described, 
laid. in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolta  and  at  the 
outer  edge  on  both  sides  will  be  connected  with  a  stop- water  timber  let  into  the  rook. 

WTiere  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  upper  and  lower 
•ides  of  the  mitr3  sill  f»l:itforms,  checks  are  to  be  cut  in  the  rook  4  inches  or  more  ia 
depth  and  12  inches  wide>  extending  across  the  whole, width  of  the  foundation,  into  eack 
of  which  must  be  fitted  a  timber  12  inches  wide  and  of  sufficient  height  to  form  a  close 
joint  with  the  outer  timber  of  the  platform. 

Before  a  stop- water  is  placed  in  its  berth  a  piece  of  duck  or  canvas,  well  saturated 
with  white  lead,  must  l)e  laid  for  the  full  length  and  width  of  the  check,  the  upper  timber 
must  also  l>e  embedded  in  white  lead,  and  the  whole  secured  to  the  rock  with  fox  and  keT- 
bolts  1^  inches  in  diameter,  placed  not  more  than  10  feet  apart. 

Stop-waters  similar  to  those  above  described  are  to  be  placod  at  the  upper  sides  ct 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  Cf  the  recesses  than  that  occupied  by  the  platform,  there  are  to  be 
timbers  12  inches  square,  laid  G  inches  apart,  also  for  a  distance  of  12  feet  below  the 
lower  side  of  the  platform  to'  the  upper  end  of  the  wing  walls  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  laid  on  a  bed 
•f  fine  concrete,  as  the  case  may  require,  and  each  one  of  ihem  fastened  by  means  of  twe 
fjx- wedged  bolts  1^  inches  diameter  passing  at  least  9  inches  into^the  rock. 

The  sjmces  between  them  are  afterwards  to  be  filled  with'concrete  and^their  upper 
ddes  dubbed  to  a  fair  surface  for  the  planking.  J^l  „  ;  ^>j^.  ^ 

If  found  necessary  to  lay  timbers  in  the  chamber  of  the  lock  on  a  rock  foundation, 
they  ai*e  to  be  placed  12  inches  apart  and  the  spaces  between  them  tilled  with  conci^ete. 
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Masonry. — The  locks  are  to  be  13J  feet  lift  and  the  side  walls  earned  up  to  2 
feet  over  the  surface  water  level  of  tlie  upper  reach,  or  to  the  height  of 
^0  feet  4  inches  over  the  top  of  the  first  coui  se  of  plank. 

The  chamlier  and  recess  walls  are  to  be  1 0^  feet  wide  at  the  bottom,  with  coanter- 
forts  in  rear  6  feet  long  in  line  of  wall  and  with  3  feet  projection,  placed  not  moi-e  than 
12  feet  ajiart. 

^^  The  recesses  f  jr  tlie  gates  are  to  be  made  2  feet  8  inches  deep  at  top,  and  the  walls 
Are  to  be  10^  feet  thick  at  the  bottom. 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  twentj^ 
four  ;  but  the  recess  walJs  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
<A  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterfoi-ts  wJl 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  be  of  approved  sound  and  durable  stone,  free  fVom 
drys,  seams  or  other  defects  ;  those  forming  the  face  work  must  be  of  the  best  class  of 
^prey  limestone,  or  at  least  fully  equal  in  every  respecc  to  the  very  best  samples  of  the 
stones  used  for  face  work  in  the  present  locks  on  the  Cornwall  Canal. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  ujtwardis  in  regular  succession  to  the  counw 
under  the  coping ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  tie  made  up  of  two  courses  of  stone  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
so  that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a 
good  description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds 
and  end  joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dresseil  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
In  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  the  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  off  to  such  line.s  that 
the  backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in 
width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feel 
Jong  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  Th* 
headers  in  eacli  course  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  thoM 
in  the  course  immediately  below. 
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No  two  vertical  jofnts  in  atljoining  courses  are  to  be  nearer  each  other  <han  12 
mches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the 
stretchers,  in  the  alternate  courses,  must  be  at  least  1^  times  their  height,  and  the 
headers  2]^  times  their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of 
two-thirds  (§)  the  length  of  its  face.   . 

IloLLOW  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  5 
feet  face  and  6  feet  depth  of  bed ;  the  latter  G  ftet  face  and 
5  feet  bed  in  the  top  courses,  increasing  in  dimensions  downward  at  a  rate  suited  to* 
Uie  batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot 
over  the  face  stories  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius 
gradually  increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall  ;  the 
hollow  to  be  dressed  out  t*  ue  and  smooth  to  a  radius  of  8  inches,  from  which  the 
heel  is  to  run  obliquely  to  the  line  of  the  wall.  Patj^rns  for.the  hollow  quoius  will  be 
furnished  by  the  engineer,  after  tho  contractor  has  given  the  height  of  the  courses  He 
intends  to  use. 

Recess  Quoins — to   be   also  5  by  6  feet,  laid  alternately  out-bond  and  in-bond,. 
l>eve]led  as  shown  on  plan ;  tlio  header  to  bo  checked  bo  ab  tO' 
make  return-bond  with  the  ashlar  of  the  i-ecess. 

Chain  Wells  and  LTan-Holes. — There  are  to  be  eight  chain  wells  in  the  position, 

indicated  on  the  plan  ;  each  well  will  be  two  feet 
square  inside  ;  and  the  nmn-holes  from  them  to  the  front  of  the  lock  walls  are  to  be 
made  at  the  an;^1e9  and  widths  to  pprmit  the  play  of  the  chains,  and  of  such  height  as 
the  engineer  may  direct 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening 
and  one  foot  on  each  side ;  the  bottom  to  slo])e  towards  the  inside  of  the  lock,  so  as  ta 
pievent  the  chain  when  slack  lodging  in  the  man-holes  ;  sheaves  for  the  drag-chains 
are  to  be  inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The 
face  stones  of  the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as 
the  face  of  the  walls  of  the  recess,  and  are  to  bo  properly  bonded  over  and  with  each 
other  at  the  angles. 

Checks. — For  the  reception  of  stop-water  timbers,  two  checks  are  to  be  formed  in 
the  face  of  each  of  the  wings  at  both  ends»of  the  locks ;  they  are  to  be 
arranged  as  shown  on  the  plan,  be  2  fe^  apart,  12  inches  wide,  and  6  inches  deep  a»  the 
top,  and  made  plumb  in  the  rear. 

OouBSED  "Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and  np- 
wards;  but  a  course  once  commenced  roust  be  continued  the  same 
height  throughout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make  up  the 
height  of  one  course  of  cut  stone.  They  must  be  at  haht  20  and  30  inches  depth  of  I»ed» 
jLn  alternate  ooui*ses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In  dvery 
course  there  are  to  be  headers  of  at  least  20  inches  in  length  of  face  and  4  feet  depth  of 
bed,  placed  not  more  than  1 2  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  legist  two- thirds 
the  length  of  their  face. 

The  face  of  the  si  ones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
arriAes  kept  good.     The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
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d^th«  and  the  end  joints  kept  full  for  at  leas^v  9  inches  back  from  the  face^  The  whole- 
t«  be  diseased  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  ihree-ei<;hths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large  well-shaped  stones,  not  less  than  & 
^  inches  in  thickness  and  4  feet  area  of  bed,   laid  level  in  full  mortar 

beds,  and  properly  bonded  tlircughout  the  wall ;  where  the  depth  of  the  face  stone 
equals  or  exceeds  12  inches,  two  thi<.knesses  of  backing  may  be  used,  provided  their 
joint  depth  does  not  exce^  d  that  of  the  face-work. 

Tie  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  en  unifonn  and 
equal  beaiing  on  the  course  below.     No  pinning  will  be  permitted. 

The  f  dges  of  all  thin  wedged-shaped  stones  must  be  broken  off  so  as  to  be  at  least  5' 
inches  thick  ;  but  if  the  berelled  ))art  still  exceeds  one-fourth  of  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid,  and  thd  vertical, 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
coarse. 

The  backing  stcnes  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  Bton»^ 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Stones  with  dry  or  clay  seams  in  them,  or  in  any  way  of  an  inferior  kind,  or  stones 
not  of  the  size  or  shape  to  make  substantial  work,  will  not  be  allowed  in  any  of  the  walls,, 
nor  will  they  be  permitted  to  be  brought  on  to  the  section. 

Coping  Stones — of  the  chamber,  recesses  and  wing  walls  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  i-ear 

and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  to  be  at  least  18  inches  in  height  of  course  and  not  less  than  4  feet  long  in  line 

of  wall. 

Great  care  roust  be  taken  in  the  selection  of  stone  for  this  purpose,  as  none  but  those 
of  the  soundest  and  best  kind,  free  from  vertical  and  horizontal  seams,  drys,  sand  holea^ 
and  oth^r  defects,  will  be  allowed  in  the  work,  no  matter  when  or  at  what  stage  oi  the 
praparation  of  the  stones  the  defects  are  discovered* 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the 
bnttresses  for  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  ^ 
detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  mnst  be  kept  full,  the  upper  bed  and 
face  neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  Tho 
whole  CO  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel  4  inches  long,  of  l|-inoh  iron,  to  be  inserted  in  every  joint  15  inches  back 
firom  the  face  and  G  inches  from  die  top. 

The  descent  from  the  criping  of  the  locks  to  that  of  the  pier,  in  the  one  case,  and  the 
wall  or  bank  in  the  other,  is  to  be  made  on  both  sides  of  each  lock  by  means  of  a  range  of 
iteps  4  feet  in  width,  cut  out  of  the  solid  ;  the  rise  of  the  steps  not  to  exceed  10  inches, 
and  the  treads  to  have  an  uniform  width  of  12  inches.  They  are  to  be  arranged,  placed 
and  secured  in  the  manner  directed  as  the  works  proceed. 
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Breast  Wall — will  be  carried  up  to  witliin  G  inches  of  (be  bottom  of  tbe  nppor 

reach,  tiuconnected  with  the  side  walls  of  the  lock ;  it  will  ba^of 

coursed  masonry,  7  feet  wide  at  bottom,  plumb  in  t  le  rear,  and  on  the  lower  side  baUered 

to  H  width  of  5  feet  at  the  top,   and  then  covered  with  large,  flat-bedded,  scabbled  and 

wtill-joiuted  coping  stones. 

Mortar. — ^Tlie  whole  masonry  of  the  locks  and  other  Ftracfcares  to  be  described  most 
be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixtd  with  cle.ui, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement  or 
such  other  proportions  as  uiay  be  directed. 

The  cement  m^st  be  of  approved  quality,  fresh  from  the  manufactory,  and,  until  naed, 
most  be  protected  from  the  influence  of  the  weather  m  suitable  buildings  provided  by  ihm 
oontractor.  Mortar  to  l>e  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  mast  be  prepared  under  the  directions  and  to  the  satisfaction  of  the  officer  in  chai^ 

Qrout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
yndx  mortar,  or  by  uKing  about  one  and  a  half  (1^)  of  clean,  sliarp  sand  to  one  of  cemeai 
and  adHiug  as  much  water  as  may  be  required  to  make  the  whole'  run  freely  when 
properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  t onsidered  necessary,  must  be  washed. 

When  the  works  are  in  progress  the  walls  must  be  kepi  free  from  all  improper 
materials,  and  both  the  face  stones  and  bucking  mnat  lie  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  b# 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  ikem  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone  broken  tocubft 
of  1^  inches,  thoionghly  mixed  with  fi^esh  hydraulic  cement  and  clean, 
sharp  sand  in  such  proportions  as  may  be  required. 

•  tiCMVttO  i 

Order^of^Buildino. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
>  -!v^-r*^  have  more  than  two  nnfinished  couiTies  at  one  time,  and  so 

that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepai-ed  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls;  and  all  the  vertical  joints  of  one  couive  are  to  bo 
properly  grouted  up  bofore  another  courso  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stono 
must  be  provided  by  the  contractor,  and  every  pi*ecaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Bed, — in  rear  of  the  lock  walls,  to  be  three  feet  in  width,  carried  the  entiro 
'^^^iMoh  ^'^^laf^m  height ;  it  must  be  made  of  the  l>e^t  description  of  material  that  can 

be  obtained  on  the  section,  laid  on  in  layers  not  exceding  8  inches  in  thickness,  eaeh  of 
-which  must  be  watered,  properly  cut  transvei'sely  and  longitudinally,  well  trodden  aod 
poimded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  bed& 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  diuienaoiii 
as  may  be  directed. 
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Rubble  Walls, — forming  the  extension  of  the  wings  at  the  head  and  foot  of  the 
lock»,  miiRt  be  formed  of  a  large  class  of  sound,   well-shaped, 
^lurable  stones,  properlj  bonded  over  and  with  each  other  and  laid  in  cement  mortar  for 
such  a  distance  below  the  lock  as  may  be  directed. 

These  walls  are  to  be  buiit  to  such  lines  as  will  form  a  suitable  connection  between 
tiYie  locks  and  retaining  walls,  or  the  slope  walls,  as  the  case  may  be  ;  and  the  face  of  the 
stones  must  be  hammered  or  scabbled  to  such  battel's  or  lines  as  may  be  required  to  adapt 
^hem  to  the  positions  they  are  to  occupy  in  the  work. 

Lower  Entrance. — As  previously  stated,  the  a])proach  to  the  canal  is  to  he  sunk 
.  to  a  depth  of  6  J  feet  below  mitre  sill  of  the  present  outlet  lock, 
;4ihnd  made  of  a  clear  width  of  150  feet. 

The  sides  are  to  be  of  crib  work,  for  which  the  seats  ai^e  to  be  sunk  one  foot  lower, 
•OF  to  the  depth  of  7J  feet  below  the  mitre  sill  of  the  old  lock,  and  the  whole  carried  up 
to  within  six  inches  of  the  ordinary  low- water  line.  On  the  north  side  of  the  channel 
the  pier  will  be  about  300  feet  in  length  and  18  feet  in  width,  and  the  one  on  the  south 
or  river  side  will  be  250  feet  long  and  25  feet  wide ;  at  the  inner  end,  each  of  them 
w^ill  be  connected  with  the  adjoining  ^ings  of  the  lock  by  means  of  a  wall  of  a  heavy  class 
of  masonry.  The  sivperstructure  on  the  piers  may  be  either  of  masonry  or  timber  work, 
or  partly  of  both,  as  may  be  determined  on  the  probable  action  of  the  ice  jam  in  that 
vicinity  being  more  fully  ascertained. 

Crib  Work — to  be  of  the  full  width  above  stated,  for  the  respective  places,  and  in 
lengths  of  at  least  30  feet.     The  side  and  end  timbers  must  be  at  least 
1 1  inches  square,  and  invariably  be  straight,  sound  and  full  on  the  edges  for  their  entire 
length. 

Framing. — The  outer  or  face  timbers  on  both  sides  of  the  cribs  must  be  framed 
and  laid  so  that  the  horizontal  joints  between  the  different  courses  shall 
be  close  for  at  least  two-thirds  of  their  length,  and  at  no  place  exceed  one-half  (^)  an 
inch.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails,  arranged  so 
that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
simil'irly  placed  between  those  forming  the  ends.  At  each  comer  in  every  course  a  rag- 
bolt  12  inches  long  and  five-eighths  (f )  of  an  inch  in  diameter  is  to  be  driven  tlirough  th^ 
dovetail. 

Cross  Ties — to  be  of  flattened  timber,  10  inches  thick,  of  a  sufficient  size  to  square^ 
10  X  11  inches  at  both  ends,  and  of  the  full  length  of  the  outside* 
^idtb  of  the  cribs.  They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged 
that  the  ties  resting  on  the  different  rounds  of  timber  shall  be  mid- way  between  those  of 
the  courses  immediately  below  and  above.  Their  ends  are  to  be  dovetailed  4  inches  into 
the  timbers  under  and  over  them,  and  have  a  square  shoulder  of  one  inch  on  both  the 
upper  and  lower  sides.  The  dovetail  to  splay  1^  inches  on  each  side,  so  as  to  stand  8 
inches  at  the  neck  and  1 1  inches  at  the  outer  end. 

A  rag-bolt  2  feet  long,  seven-eighths  (|)  of  an  inch  diameter,  is  to  be  driven  through 
the  head  of  each  tie,  passing  through  the  course  on  which  it  rests  and  into  the  course 
below. 

Longitudinal  Ties. — In  all  the  criW  of  the  south  pier,  longitudinal  ties  10  inohes 

tliick  are   to   be   framed   into    and  dovetailed  between  the 

4iltemate  tiers  of  end  timbers,  anil  be  secured  by  bolts  of  similar  dimensions  and  in 

like  manner  as  describerl   for   the   transveise  ties.     They   are   to   be  notched  into  the 
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oroes  ties  and  fastened  at  the  erossings  bj   means   of  white  oak  treenails  2  inohes 
diimeter  and  16  inches  long. 

In  the  cribs  forming  the  lower  lerminatiom  of  the  south  pier,  there  are  to  be  longi- 
tndinil  ties  in  every  course,  placed  allemately  7  feet  and  18  feet  from  the  omter  sideB. 

The  cribs  are  to  be  further  secured  bj  vertical  ranges  of  binders  placed  inside,  and 
extending  from  the  lowest  iside  timber  up  to  the  water  line.  There  are  to  be  t4iree  ranget 
on  a  side,  t.  e.,  one  at  or  near  each  angle,  and  another  in  the  centre,  making  in  all  mx 
vertical  ranges  in  a  crib  ;  to  aObri  a  f^ir  bearing  for  which,  tke  side  timbers  must  be 
*'  spotted." 

The  binders  are  to  be  ef  plank,  4  inches  thick  and  10  inches  wide,  fastened  from 
the  inside  by  lO-inch  spikes,  fivo-eighths  (|)  of  an  inch  diameter,  two  driven  through 
each  plank  into  the  lowest  side  pieces,  or  that  on  which  the  ballast  floor  rests,  and  one 
at  every  crossing  of  a  side  timber  from  the  floor  upwards.  'J  hey  may  be  put  on  in 
lengths  of  from  8  to  10  feet,  or  more,  but  they  must  be  arranged  so  that  the  upper  length 
shall  in  all  cases  reach  down  at  leust  18  inches  lower  than  the  top  of  the  plank  of  the 
same  range ;  and  care  must  be  t^ken  to  have  their  top  and  bottom  ends  well  fastened. 

Ballast  Floors — to  be  of  flattened  timbers,  10  inches  in  thickness,  and  of  the  fnl 
length  to  pass  through  the  respective  cribs.  They  are  to  be  laid 
transversely  fi  om  eighteen  to  twenty  four  inches  a])art,  or  such  other  less  or  greater 
distance  apart  as  ciroumstinces  may  require,  and  rest  on  either  the  first  or  second  course  <^ 
side  timbei-s  as  may  be  directed,  and  to  which  each  piece,  at  both  ends,  is  to  be  fastened 
by  a  rag-bolt  three-fourths  (|)  of  an  inch  diameter,  and  18  inches  long.  When  considered 
necessary  to  place  the  ballast  floor  on  the  seconfl  floor  of  side  timbers,  there  must  be  two 
or  more  longitudinal  pieces  dovetailed  into  and  secured  to  the  end  pieces  at  the  proper 
height  to  form  bearingsfor  the  floor. 

The  cribs,  from  the  bottom  upwards,  to  low-water  line,  may  be  formed  either  of 
pine,  oak,  elm,  ash  or  tamarac  timber  ;  but  whatever  kind  is  used,  it  must  be  ef  the  fiiU 
dimensions,  straight  and  of  good  quality,  free  from  shakes,  sap-wood,  unsound  knots*  or 
other  defects. 

Before  a  crib  is  put  toc^ether,  the  contractor  must  in  all  cases  take  correct  doee 
soundings  over  the  place  it  is  to  occupy  when  sunk,  and  any  boulder  stoae  or  abrupt 
irregularities  found  within  range  of  the  pier  must  be  removed,  and  if  found  that  this 
cannot  be  done,  the  bottom  of  the  crib  must  be  adapted  to  them,  so  that  when  placed  in 
its  berth,  the  sides  and  ends  shall  be  plumb,  and  the  whole  form  a  line  corresponding  ^ 
that  marked  out  by  the  officer  in  oharge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor 
must  lay  a  platform  of  plank  over  it  of  sufficient  size  and  strength  to  carry  stone  enou^ 
to  sink  it,  and  when  sunk  and  ascertained  to  be  in  the  proper  line  and  place,  the  crib  is 
to  be  flUed  with  an  approved  class  of  moderate-sized  stone,  packed  as  closely  as  possibla 

At  the  lower  end  of  the  south  pier,  a  sloping  ice-breaker  is  to  be  formed,  if  directed, 
the  bottom  width  of  which  will  be  50  feet.  The  additional  width  to  be  added  to  the 
south  side  of  the  pier ;  and  the  top  side  of  the  lower  end,  as  well  as  that  of  the  south  side 
are  both  to  be  made  to  slope  upwards  at  about  the  rate  of  three  horizontal  to  one  vertical, 
from  a  line  as  nearly  as  possible  four  feet  below  ordinary  water  level.  Both  inclines  to 
be  made  crowning  in  the  centre,  and  be  covered  longitudinally  with  oak  timber  at  least 
13  inches  in  depth. 
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The  covering  to  be  laid  close  throughout  if  so.  directed,  otherwise  it  way  be  laid  to 
open  joints  with  blocks  at  the  bearings,  fastened  horizontally  at  the  time  when  work  is 
in  progress.  In  either  case  the  timbers  must  be  well  fastened  to  the  cross  ties  and  bear- 
ing timbers  under  them,  with  screw  and  rag-bolts  alternately,  and  be  further  secured  by 
soch  straps  and  bands  of  wrought  iron  as  may  be  requii'ed.  The  whole  to  be  trimmed  to 
m,  fair  surface  on  top,  and  everything  done  that  may  be  necessary  to  guard  against  any 
direct  resistance  to  the  action  of  ice  brought  doii^n  by  the  cui*rent,  or  resulting  from 
other  causes. 

SoPERSTRUCTUEE. — With  the  exception  of  a  stretch  of  about  30  feet  in  length  of 
that  part  of  the  south  pier  adjoining  the  ice-breaker,  the  super- 
Btructnre  of  both  piers,  if  cireumstances  permit,  will  consist  of  a  wall  of  masonry  laid  in 
eement  mortar,  started  on  the  tops  of  the  cribs  at  about  6  inches  back  from  their  front 
edge.  Before  it  is  commenced,  however,  the  ballast  for  six  feet  in  width  along  the  front 
aide  of  the  different  cribs  must  be  well  packed  and  beaten  down,  at  a  height  to  admit  of 
»  continuous  tier  of  large  flat-bedded  stones  being  laid  at  the  same  height  tm  the  front 
timbers  of  the  ciibs,  and  whatever  may  be  requisite  to  form  as  good  a  bearing  for  the  wall 
AS  can  be  done  under  the  circumstances. 

The  wall  is  to  be  five  feet  eight  inches  wide  at  bottom,  rarricnl  up  plumb  in  the  rear 
and  to  a  batter  of  five  inches  to  the  foot  rise,  on  the  front  side.  The  face  to  be  of  stones, 
laid  upon  their  natural  beds  in  regular  courses,  which  may  vary  from  8  to  1 6  inches  in 
height,  the  highest  being  at  the  bottom,  and  a  course  once  commenced  must  be  contiamed 
at  the  same  height  throughout,  or  for  such  distance  as  may  be  approved.  All  the  face 
stones  to  have  an  area  of  bed  of  at  least  6  square  feet,  and  generally  be  laid  with  their 
greatest  length  or  depth  inwards  ;  their  faces  are  to  be  hammered  straight  and  square,  so 
that  the  batter  can  be  formed  by  off'-sets  on  the  different  coui-ses.  The  coping  course  to 
be  at  least  10  inches  in  height,  3  feet  in  width,  and  generally  not  less  than  3  feet  length 
of  face,  picked  or  scabbled  so  as  to  lay  to  close  joints,  and  present  a  fair,  uniform  surface 
on  top.  The  backing  to  be  ot  large  well-shaped  stones,  and  they,  as  well  as  the  face  woi*k, 
must  be  laid  in  a  satisfactory  manner,  in  full  beds  of  hydraulic  eement  mortar,  and  so  as 
to  break  joints  properly  over  and  with  each  other. 

The  joints  in  the  different  eourses  must  be  grouted  up  as  the  work  progresses,  and 
everything  done  that  may  be  necessary  to  make  the  wall  of  the  best  description  of 
undressed,  coursed  masonry. 

The  walls  above  described  are  to  be  connected  with  and  bonded  into  the  rubble  walls 
carried  up  in  extention  of  the  lower  whigs  of  the  lock.  A  space  in  rear  of  the  north  pier 
is  to  be  tilled  in  from  the  excavation,  and  carried  to  sueh  a  keight  as  may  be  required, 
care  being  taken  to  have  a  width  of  at  least  15  inches  immediately  alongside  of  the  wall 
filled  in  with  stone.  On  the  south  side  of  the  entrance  the  space  colored  pink  is  to  be 
filled  in  and  the  outside  of  the  bank  protected  with  a  rip-rap  wall  of  stone  of  such  a  thick- 
ness as  may  be  directed. 

Kboulatino  Weir  and  Raceway — to  be  constructed  on  south  side  of  the  new  line 

in  the  position  indicated  on  the  general  plan. 
The  weir  will  be  opposite  the  lower  gates  of  the  second  lock ;  it  will  have  a  spill-way 
exclusive  of  the  centre  pier  of  47:^-  feet,  and  its  foundation  will  be  laid  at  the  depth  of  6 
feet  below  the  surface  water  line  of  the  lower  reach.  The  head  race  will  leave  the  canal 
>  at  a  point  about  600  feet  above  the  weir ;  it  ^ill  have  a  mean  width  of  32  feet  and  b« 
sunk  six  inches  lower  than  the  bottom  of  the  Cornwall  reach. 

The  lower  race  will  have  a  bottom  of  timber  and  plank  laid  at  a  like  height  as  the 
floor  of  the  weir,  except  that  part  opposite  the  lower  weir  and  discharge  race  where  the 
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bottom,  if  i-equii-ed,  will  be  9  feet  or  more  below  the  surface  water  liiie  of  the  readi 
between  the  locks. 

Excavation. — The  pit  for  the  weir,  and  rjts  for  the  water-way  leading  to  and  from 

it,  are  all  to  be  made  of  suitable  dimensions  to  admit  the  respectiTe 

side   walls,  and  the  contractor,  when   proceeding  with  the   works,  must  invariablj  be 

guided  bv  the  levels  given  for  the  bottom  of  cuttins^s,  height   and   giude   of  banks  and 

lines  marked  out  by  the  officer  in  charge. 

An  allowance  of  one  horizontal  to  one  vertical  will  be  made  in  the  excavation  for  a 
slope  in  rear  of  the  side  walls  of  weir,  apd  an  alio ^ancetof  one-half  horizontal  to  one 
vertical  will  be  made  in  the  excavation  for  a  slope  in  rear  of  the  side  walls  in  case  tiie 
latter  are  made  vertical  On  embankments  the  side  slopes  are  to  be  made  from  one  and 
half  to  two  horizontal  to  one  vertical,  or  to  such  other  angle  as  the  position  of  the  ^ork 
or  circumstances  may  require. 

All  suitable  material  excavated  from  the  weir  pit,  sheet  pile  and  puddle  trenches, 
the  race-way,  etc.,  must  be  hauled,  placed  and  dbposed  of  in  embankment  at  one  or  other 
of  the  places  previously  mentioned,  either  on  the  north  or  south  side  of  the  canal,  as  may 
be  directed. 

All  the  masonry  and  other  works  connected  with  the  present  weir  on  tlie  section 
must  be  removed  at  the  time  and  in  the  manner  required,  and  the  stones  considered  by 
the  officer  in  charge  suitable  for  use  in  the  new  weir  may  be  placed  where  they  can  most 
advantageously  be  got  at  for  that  purpose.  The  balkuce  of  them  may  be  used  for  sidd 
walls  or  for  rip-rap,  or  for  such  other  purposes  &b  circumstances  may  warrant. 

Contractors  will  please  bear  in  mind  that  in  addition  to  what  is  called  the  regolatioQ 
weir,  arrangements  are  to  be  made  to  supply  the  level  between  the  first  and  second  locks 
over  or  through  a  breast  wall  built  ^r  that  purpose  in  line  of  the  soutil  bank  of  th« 
canal.  This  breast  wall,  pier  and  bridge  abutments  connected  with  it,  as  well  as  their 
foundations^  will  be  considered  and  described  as  the  "  lower  weir,"  and  the  upper  one  will 
be  called  **  the  weir." 

Foundations — of  weirs  and  of  the  lower  raceway  are  to  be  formed  of  pine  timber 
12  inches   square,   laid  transversely  from   10  to  12  inches  apart. 
except  for  the  lower  weir^  where  the  timbers  are  to  be  laid  longitudinally. 

The  timbers  for  the  lower  race  must  be  of  the  full  length  to  extend  across  the  race 
and  from  rear  to  rear  of  the  side  walls ;  those  for  the  weir  may  occasionally  be  in  tvo 
lengths,  provided  the  centre  portion  of  the  end  of  one  piece  enters  horizontally  4  inches 
into  that  of  the  other,  and  underneath  there  be  a  binding  piece  10  feet  in  length,  secared 
by  two  wrought  ii*on  screw-bolts  1^  inch  in  diameter. 

The  floor  timbers  of  the  weir  are  to  be  laid  so  as  to  rest  on  mud  sills  placed  within  the 
line  of  the  side  walls,  and  on  the  bottom,  throughout  their  entire  length  ;  sub  sills,  if  so 
directed,  are  also  to  be  laid  under  the  bottom  timbei*s  of  the  lower  raceway  at  about  th« 
front  line  of  the  side  walh. 

In  case  sub  sills  are  put  in,  they  are  to  be  placed  and  arranged  in  like  manner  as 
those  described  for  the  foundation  of  the  locks. 

The  spaces  between  the  timbers,  as  well  as  alongside  of  the  sub  sills,  are  to  be  filled 
with  the  best  description  o(  properly-made  puddle,  well  beaten  down ;  otherwise  concrete. 
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either  in  part  or  as  a  whole,  may  be  used  if  considered  necessary  by  the  engineer  in 
charge. 

As  above  stated,  the  foundation  timbers  for  the  Ipwer  weir  are  to  be  laid  longitudi- 
nally and  must  be  of  a  length  to  pass  from  rear  to  rear  of  the  side  walls^  which  form  the 
abutments  of  the  towing  path  bridge,  and  a  continuation  of  the  retaining  walls  at  the 
lower  end  of  the  raceway. 

At  this  place  a  course  of  four-inch  sheet  piles,  six  feet  in  length,  is  to  extend  across 
the  water-way ;  a  like  course  of  sheet-piles  is  to  be  put  in  above  the  breast  wall ; 
another  on  the  channel  side  of  the  apron,  connected  with  the  lower  weir  ;  and  a  fourth 
at  the  breast  across  the  discharge  race,  as  represented  on  the  plan. 

In  the  foundation  of  the  weir  there  are  to  be  four  rang?s  of  sheet  piles,  i.e.,  one  at 
the  upper  end,  another  at  the  lower  end,  one  above  and  one  below  the  breast  wall  ;  they 
are  generally  to  be  of  pine  plank,  4  inches  thick,  6  feet  long,  jointed,  prepared  and  fast- 
ened, and  the  trenches  cut  for  their  reception  made  of  the  size,  and  subsequently  well 
filled  with  paddle,  and  the  whole  work  connected  with  theai  executed  in  the  manner 
described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  must 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  and 
on  the  south  side  to  the  back  of  the  masonry  of  the  new  lock,  and  in  both  cases  to  be 
carried  up  to  water  line  of  the  upper  reach. 

Flooring — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches 
in  thickness,  is  to  extend  over  the  whole  area  of  the  foundation  of  the 
weir,  raceway  apron ;  and  the  second  course,  2  inches  thick,  is  to  be  laid  between  the 
side  walls  for  the  entire  space  below  the  breast  wall  of  the  weir.  They  are  to  bo  well 
jointed,  and  in  every  respect  be  laid  to  break  joints,  and  be  fastened,  the  lower  course 
with  white  oak  treenails,  and  the  upper  course  with  pressed  spikes,  and  in  every  other 
respect  the  work  connected  with  them  must  be  done  as  described  for  the  floors  of  the 
locks. 

Masonry. -r-The  walls  are  to  be  built  in  the  positions,  and  generally  be  of  the 
respective  dimensions  marked  or  represented  on  the  general  plan  ;  they 
roust  consist  throughout  of  an  approved  class  of  sound  and  durable  stones,  free  from 
seams  and  other  defects,  laid  in  full  mortar  on  t&eir  natural  beds. 

It  is  to  be  clearly  and  distinctly  understood  that  it  is  only  those  part-s  of  the  work 
between  the  ranges  of  sheet  piles  at  what  is  called  the  upper  and  lower  ends  of  the  weir, 
embracing,  of  course,  the  breast  wall,  wing  walls  and  centre  pier  ;  also  the  breast  wall, 
centre  pier  and  abutments  connected  with  the  lower  weir,  and  the  breast  wall  of  the  dis- 
charge race,  which  will  be  measured,  estimated  and  paid  for  as  weir  masonry. 

Wing  Walls — to  be  8 J  feet  thick  at  bottom,  face  to  be  "rock  work "  with  a  batter 
of  one  in  twelve,  the  stones  to  be  at  least  2  feet  long  in  line  of  wall  : 
18  inches  and  2  feet  dspth  of  bed  in  the  alternate  courses,  with  headers  3^  feet  deptn 
of  bed,  and  not  more  than  10  f«et  apart  in  every  course  ;  the  whole  to  be  dressed  and 
laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-eighths  (f )  of  an  inch.  The 
backs  of  the  walls  are  to  be  carried  tip  plumb  to  within  5  feet  of  the  top  ;  thence  better 
to  the  rear  line  of  the  coping,  which  is  to  be  3  feet  in  width. 

Breast  Wall — to  be  11  feet  in  width  at  bottom,  4  feet  at  top,  and  17  feet  high, 
built   of  stones  2  and  3  feet  depth  of  bed  in  the  alternate   coui'ses 
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with  headers  in  each  course  4  J  feet  deep,  and  not  more  than  9  feet  apart;  all  of  them  must 
be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  iztcL 
The  upper  side  of  the  wall  to  be  plumb,  and  the  faces  of  stones  dressed  fair  and  smoolk 
to  receive  the  framework  of  the  sluices,  and  the  lower  aide  is  to  be  rock  faced  ^^ork  laid 
to  a  batter  of  about  5  inches  to  the  foot  rise. 

There  are  to  be  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  higk, 
the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.  The  sills  under  them  aad 
lintels  over  them  to  be  from  14  to  15  inches  in  height,  and  6  feet  long,  each  dressed  n 
as  to  lay  to  close  and  /»11  joints,  and  present  a  lair  surface  thiough  the  respeetive 
openings. 

All  the  piers  between  the  sluice-ways,  except  the  supporting  pier  in  lh«  centre,  nuit 
be  made  of  stones,  dressed  to  the  proper  widLk  (2  feet),  bonded  over  and  on  to  each  other 
at  least  1  foot. 

Centre  Pier — to  be  5  feet  6  inches  in  width  at  the  floor,  canned  up  to  such  a  batter 
on  both  sides  that  the  top  shall  be  3^  feet  in  width.     This  pier,  coping 
excepted,    may    be    made  of  two  widths  of  stone,  provided  there  are   double  headers  ia 
each  course  not  more  than  8  feet  apart 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  biesst 
wall,  the  centre  or  supporting  pier,  the  sills,  lintels  and  piers  of  the  sluice- wnys  most 
all  be  kept  good,  and  the  whole  dressed  and  laid  so  that  the  horizontal  and  vertical  joints 
shall  not  exceed  one-fourth  of  an  inch. 

Near  the  upper  end  of  the  weir,  checks  are  to  be  cut  in  the  face  of  each  of  the  wingi, 
and  on  both  sides  of  the  centre  pier  for  the  full  hei<ijht  of  the  walls,  for  the  reception  of 
stop-logs.  Below  these  checks  a  cross-wall,  2  feet  10  inches  wide  and  2  J  feet  high,  is  to 
be  built  of  blocks  of  stone  the  full  Vidtih,  properly  bedded  and  bonded  and  well  secured 
with  dowels  and  vertical  bolts,  in  such  a  manner  as  may  be  required. 

Coping. — The  breast  wall  coping  must  be  at  least  IG  inches  high  and  4  foet  wide  oa 
top,  increasing  in  width  downward  to  the  batter  of  the  wall.     The  lower 
bed  and  joints  must  be  kept  full  throughout,  and  the  top  dressed  £air,  so  as  to  have  a 
declivity  of  1  inch  toward  the  up-stream  side. 

It  is  to  be  in  lengths  of  not  less  than  3^  feet,  and  be  connected  with  dowels  at  the 
joints,  and  secured  witli  bolts  to  the  course  underneath. 

The  coping  of  the  wing  walls  and  centre  pier  to  be  at  least  1 2  inches  in  thickness,  tke 
former  three  feet  and  the  latter  three  and  a  half  feet  in  width,  all  of  which  must  hare 
full  beds  and  joints,  and  be  neatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  coun- 
terfort of  masonry  4  feet  thick  and  G  feet  in  length  is  to  l>e  carried  up  in  connection  witli 
#ich  of  the  wing  walls  to  the  height  of  the  water  level  of  the  upper  roach. 

Backing — to  be  of  a  like  class  of  stone  and  workmanship  as  described  for  that  of  tbt 
lock-walls. 

The  whole  of  the  weir  masonry  must  also  be  laid  in  the  best  hydrtiulic  ccme&t 
mortar,  mixed  and  prepared  as  stated  for  other  portions  of  the  works. 
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A  puddle  bed  3  feet  in  width  is  to  carried  up  ia  rear  of  the  side  or  wing  walls  to  the 
full  height  of  the  water  level  of  the  upper  reach.  The  material  used  for  this  purpose,  aa 
?well  as  for  the  puddle  between  the  foundation  timbera,  and  for  the  sheet  pile  trenches, 
must  be  of  the  best  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
vicinity  of  the  work. 

Sluice  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick  at 
the  centre,  and  gradually  rounded  off  on  both  sides  to  3}  inches  at 
the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  bolts  of 
"wroughtiron  seven-eighths  (^)  of  an  inch  in  diameter,  passing  through  the  gate;  and  to 
have  sti-aps  of  wrought  iron  3  inches  wide  and  three-eighths  (f )  of  an  inch  thick  on  both 
sides  of  the  gate,  within  three  inches  of  each  end  ;  the  straps  are  K>  be  let  in  flush,  and 
fastened  at  distances  not  more  than  6  inches  apart,  with  rivets  J  an  inch  in  diameter 
countersunk  into  the  straps.  The  top  plates  ai-e  to  be  2|  inches  deep,  and  those  at  the 
bottom  6 J  inches  deep,  each  to  have  a  flange  from  the  centre  outwards  on  opposite  sides. 

The  gates  are  to  revolve  on  the  centre,  on  pivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  each  a  disc  of  steel  or  tard  brass  is  to  be  placed,  and  have  a 
brass  colkr  and  lining.  The  pivots  are  to  be  3J  inches  diameter,  connected  with  plates  9 
inches  square  and  2  inches  thick,  let  into  the  sills  of  the  sluice-way,  and  secured  to  them 
by  fox-bolts. 

The  gates  are  to  be  arranged  in  a  framework  of  oak  timber,  6  inches  thick  and  12 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piera  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  are  to  be  bevelled  so  as  to  form  a  bearing  for  the  sides 
of  the  gates  when  closed,  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  ii*on,  3  inches  in  diameter,  of  sufficient  length  to 
pass  through  the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be 
formed  over  the  weii*.  They  are  to  be  keyed  into  the  plates  on  the  gates,  and  secured 
into  the  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square, 
on  which  a  movable  handle  is  to  be  fitted  ;  and  they  are  further  to  be  connected  with 
racks  on  the  platform,  made  so  as  to  secure  the  gate  in  the  position  required. 

The  bridge  or  platform  placed  over  the  weir  for  the  convenience  of  working  and 
securing  the  sluice  gates  is  to  be  of  pine  timber,  in  pieces  not  less  than  12  inches  deep, 
and  of  such  width  as  may  be  required.  The  lower  range  of  timber,  or  that  adjoining  the 
breast  wall,  is  to  be  made  up  of  two  pieces,  each  15  inches  in  depth,  with  an  air  space 
and  proper  bearings  between  them.  They  are  to  be  secured  in  the  masonry,  and  painted 
with  three  coats  of  white  lead.  The  breast  wall  in  the  discharge  race,  the  abutments, 
centre  pier  and  breast  wall  of  the  lower  weir  are  to  be  of  a  like  class  of  work 
respectively,  to  that  previously  described  ;  but  in  the  latter  (the  breast  wall  of  the  lower 
weir)  the  water-ways  will  be  of  less  dimensions,  less  in  number  and  placed  higher  tlian 
in  the  regulating  weir. 

Raceway  Masonry. — Above  and  below  the  weir  the  sides  of  the  raceway  are  to 
be  formed  of  '^random-coursed  masonry,"  that  is  to  say,  that 
both  beds  of  the  face  stones  must  be  level,  but  continuous  courses  will  not  be  required. 

Above  the  weir  the  side  walls  are  to  be  17J  feet  high,  and  6  feet  wide  at  the 
bottom,  the  face  sides  of  which  are  to  have  a  batter  of  1  J-  inches  to  the  foot  rise,  and  the 
back  to  be  carried  up  plumb  to  within  5  feet  from  the  top,  thence  batter  to  the  rear  line 
of  the  coping.     In  rear  of  these  walls,  and  in  connection  with  them,  counterforts  4  feet 
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long  and  3  feet  deep  are  to  be  carried  up,  16  feet  apart,  to  within  five  feet  of  the  top  of 
the  bank. 

Below  the  weir  the  side  walls  of  the  raceway  will  be  of  a  like  class  of  niasourj  as 
that  described  for  those  above  it,  but  of  less  thickness ;  and  about  60  feet  below  the  breast 
wall  of  the  weir,  and  for  a  height  of  7  feet  over  the  floor,  the  side  walls  are  to  be  recessed, 
or  stand  back  2  inches  to  receive  a  lining  of  plank  to  protect  the  walls  from  the  direct 
action  of  the  water  discharged  over  or  through  the  weir. 

The  face  of  the  end  wall  of  the  racewaj,  or  east  wail  between  the  lower  weir  and 
discharge  race,  is  to  be  rsoessed  and  lined  in  like  manner. 

This  lining  is  to  be  of  well-jointed  two-inch  pine  plank,  fastened  to  the  flooring, 
and  at  other  places  to  three  bond  timbers  4x5  inches,  built  into  the  lace  of  the  walls  as 
the  works  proceed.  The  walls  above  referred  to  are,  as  already  stated,  to  be  **  randoM- 
coursed  work,"  built  of  large-siied,  sound,  flat  and  wdl-shaped  stones,  properly  bonded 
over  and  with  each  obher.  The  stones  forming  the  fac«  of  the  walls  must  be  picked  or 
scabbled  to  lines  suited  to  the  position  they  are  to  occupy  in  the  work  ;  and  in  every  15 
inches  in  height  of  the  walls  there  nast  be  headers  of  at  least  3  feet  in  flepth  of  bed,, 
placed  not  more  than  7  feet  apart. 

The  coping  stones  must  be  of  full  dimensions,  2^  feet  in  width  on  top,  increasing 
downward  to  the  batter  of  the  wall ;  they  must  be  at  least  10  inches  in  height  and  21 
feet  in  length,  and  be  neatly  picked  or  scabblttl  on  the  face  and  top ;  the  lower  bed 
and  ends  must  also  be  kept  full  so  as  to  make  close  joints  throughout. 

The  bridge  abutments  at  tlie  upper  ends  of  the  raceway  are  to  be  8  feet  thick  at 
bottom,  the  face  of  which  will  have  a  batter  similar  to  that  of  the  adjoiniag  waHs,  and 
the  back  to  be  carried  up  plumb  to  within  5  feet  of  tke  top ;  thence  batter  to  the  rear 
line  of  the  coping,  which  is  to  be  3  feet  in  width  and  at  least  12  inches  in  height. 

The  centre  pier  to  be  5  feet  1 1  inches  wide  at  bottom,  and  be  carried  up  to  a  batter 
of  one  in  twelve  on  both  sides,  so  that  the  coping  will  be  3  feet  in  width  on  the  top.  All 
the  face  work  of  this  bridge  is  to  be  of  '*  rock  work  "  of  a  like  olass  as  that  described  for 
the  masonry  of  the  wing  walls  and  centre  pier  of  the  weir. 

All  the  masonry  connected  with  the  weir,  bridge  abutments  and  raceway  must  be 
laid  in  approved  hydraulic  cement  mortar,  and  the  walls  be  properly  grouted — ^the  mortar,. 
stc.,  to  be  prepared  as  described  for  the  lock  in  a  preceding  part  of  this  specification. 

Conti-actora  are  also  ex|)ected  to  state  a  price  in  the  tender  for  which  they  would  be 
willing  to  protect  the  sides  of  the  raceway,  from  the  towing  path  bridge,  downwards,  to 
the  regulating  weir,  in  manner  following,  viz.  : 

2. — Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical,  and 
facing  it  with  pitched  stone  3  feet  in  depth  at  bottom,  2^  feet  at  the  water  line; 
stone  to  be  laid  dry  on  a  foot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to 
the  face,  in  i-egular  courses  6  inches  or  more  in  thickness — one-third  of  the  superficial 
area  to  be  of  stone  the  full  depth  of  bed  above  stated,  the  other  two-thiixls  may  be  made 
up  of  two  stones.  _,  ^^,  ., 

■  s 

The  rear  part  of  the  first  or  lowest  course  to  be  let  into  the  bottom,  and  on  top  the 
coping  is  to  bo  laid  horizontal,  2^  fee*  in  width  and  9  inches  thick  ;  otherwise  the  top- 
stones  are  to  form  a  rounded  edge  if  so  directed. 
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The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole- 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

It  is  to  be  distinctly  understood  that  the  tender  for  either  the  vertical  wall  or  the 
inclined  protection  wall  may  be  accepted  as  a  whole  or  in  part  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that 
may  be  performed. 

Prism  of  Canal. — The  inside  faces  of  the  banks  or  sides  of  channel  between  the 
two  locks  embraced  in  this  section  are  to  be  protected,  in  some 
one,  or  any  two,  or  it  may  be  partly  in  each  of  tliree  following  ways,  as  may  be  subse- 
quently determined  : — 

1. — By  a  covering  of  pitched  stone  of  an  approved  class,  laid  at  right  angles  to  the 
face,  on  or  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  regular  courses,  varying  from  four  to  eight  inches  in  thickness,  and  from 
a  depth  of  twenty  two  inches  at  the  bottom  part,  to  a  depth  of  sixteen  inches  at  the  top- 
water  line,  laid  throughout  in  coarse  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  is  clay  or  other  material  of  that  kind,  the  first  tier  of  stones  is  to 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  toe 
support  to  the  wall.  The  whole  of  the  st#nes  to  be  well  rammed  and  beaten  down  to  a 
fair  uniform  surface. 

2.  Making  the  inclination  of  the  bank  one-half  horizantal  to  one  vertical  and 
facing  it  with  pitched  stone  3  feet  in  depth  at  botton,  1\  at  the  water  line  ;  stone 
to  be  laid  on  a  foot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to  the  face,  in 
regular  courses  6  inches  or  more  in  thickness^  one-third  of  the  superficial  area  to  be  of 
stone  the  full  depth  of  bed  above  stated,  the  other  two-ttiirds  may  be  made  up  of  two 
stones. 

The  rear  part  of  first  or  lowest  course  to  be  let  into  the  bottom  and  on  top  the 
coping  is  to  be  laid  horizontal,  2^  feet  in  width  and  9  inches  thick  ;  otherwise  the  top 
stones  are  to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole- 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall   2 J  feet  wide   on  top  with  a  batter  of  two  inches  or  more 
to  the  foot  on  the  front  side,  and  on  the  rear  to  increase  3  inches  to  the  foot  for 
the  first  five  feet  from  the  top,  thence  downward  they  are  to  be  plumb. 

The  wall  must  be  built  of  an  approved  cbiss  of  sound  and  durable,  flat  and  well- 
shaped  stones,  not  less  than  6  inches  thick,  2  feet  or  more  in  length  and  have  3  feet  area 
of  bed  at  least,  laid  so  as  to  form  propev  bond  over  and  with  each  other  in  both  front  and 
rear ;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  corresponding  to  the 
position  they  are  to  o#lupy  in  the  work. 

Headers  not  more  than  7  feet  apart  and  at  least  3  feet  depth  of  bed  arc  to  be  placed 
in  each  course. 

The  coping  stones  must  be  2^  feet  wide,  fully  D  inches  thick  and  not  less  than  3  feet 
long. 


Digitized  by  VjOOQIC 


410 

In  rear  of  the  walls  a  space  of  about  1 2  inches  in  width  is  to  be  made  up  with  small 
stones  or  quarry  waste,  well  rammed. 

The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15^  feet  below  the  snr&oe 
water  line  of  the  canal. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  blinks,  subject  to  the  distinct  understanding  that  thej  provide,  at  their 
own  cost^  all  the  necessary  materials,  and  that  the  work  to  be  done  may  consist  of  all  ikns 
kinds,  or  it  may  be  of  ttoo  of  them,  or  wholly  ot  one  kind  without  giving  caose  for  anj 
increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that  mtT 
be  performed. 

From  the  south  end  of  the  tunnel,  under  the  canal,  or  from  such  other  point  south  d 
the  road  or  street  on  the  north  side  of  it  as  may  be  found  necessary,  a  sewer  about  3} 
feet  wide  and  three  feet  high  ift  to  be  built  through  under  the  new  line  at  10  feet  under 
the  canal  bottom,  or  at  such  other  depth  aa  may  be  required  to  give  efficient  drainage. 
The  bottoni  of  the  sewer  to  be  of  large  flat-bedded  stones,  laid  close  throughout  and  iw^ 
less  than  9  inches  in  thickness  and  of  such  length  as  will  give  both  the  side  walls  a 
bearing  on  them  of  at  least  six  inches. 

The  side  walls  are  to  be  3  feet  thick,  built  of  large-sizrd  flat-bsdded  stones, 
properly  bonded.  The  covering  must  be  at  least  12  inches  thick,  laid  to  close  joints, 
and  have  in  all  cases  a  bearing  of  not  less  than  9  inches  on  the  side  walls,  which  st 
top  are  to  be  carried  un  obliquely  to  the  upper  side  of  the  covering  and  the  whole  well 
flushed  witn  mortar. 

The  excavation  for  the  sewer  jnt  to  be  paid  for  at  the  same  rate  as  for  the  foun- 
dations of  the  locks.  All  the  spaces  between  the  walls  of  the  sewer  and  the  bank  to  be 
filled  with  puddled  material,  and  great  care  taken  in  filling  in  the  space  over  the  sewer 
to  have  the  material  well  pounded  and  rammed,  and  every  precaution  adopted  in  thi 
way  of  forming  puddle  walls,  etc.,  that  may  be  required  to  render  the  whole  secure. 

Contractors  are  requested  to  state  a  price  per  cubic  yard  for  which  they  would  be 
willing  to  undertake  the  i-emoval  of  all  the  njasonry  and  foundation  work  of  the 
tunnel  under  the  cana].  ^ 

The  whole  space  from  rear  to  rear  of  the  abutments  or  side  walls,  and  from  the 
foundation  to  the  crown  of  the  arch  to  be  mea<<ured,  computed  and  paid  for  as  solid,  and 
the  wing  walls  at  both  ends  beyond  ^he  head  of  the  arch  to  be  measured  correctly  in  ewi 
case,  and  payment  made  for  the  actual  quantity  of  masonry  removed. 

All  the  stones  taken  out  of  the  old  works  that  the  officer  in  charge  may  consider  U 
for  backing  or  for  other  use  in  the  new  works,  are  to  be  piled  or  placed  for  that  purposi 
on  the  most  convenient  unoccupied  ground  in  the  vicinity.  The  refuse  material,  or  saiA 
as  have  been  decided  as  unsuitable  for  use  in  the  walls  are  to  be  hauled  to  the  south  sidfi 
of  the  new  line  of  canal  and  deposited  there,  or  be  otherwise  disposed  in  such  manner 
as  the  Department  of  Public  Works  may  approve. 

The  earth  excavation  for  that  part  of  the  bf  nks  over  the  masonry  will  be  paid  for 

;at  the  same  rate  as  other  parts  of  the  section  excavation,  and  the  preparation   of  aseii 

for  the  bank  at  either  or  both  ends  of  the  t^innel  site  will  be  dealt  with  as  for  the  pi«- 

paration  of  the  seat  of  any  other  bank.     The  making  up  of  the  bank  at  the  north  ww' 

of  the  tunnel  site  and  forming:  a  connection  between  it  and  the  old  banks  on  either  &^ 
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■will   be  looked  ui)on  as  a  service  the  contractor  agrees  to  perform  in   disposing  of  the 
material  removed  from  the  prisms  of  the  canal,  and  which  will  be  paid  for  in  excavation. 

To  effect  this  object,  as  well  as  for  raising  and  strengthening  the  banks  on  the  north 
side  of  the  caaal  and  head-race  to  the  mills,  the  contractor  must,  at  his  own  cost  and 
expense,  provide  the  necessary  means  of  crossing  the  canal. 

The  raising  of  the  water  level  on  the  Cornwall  reach  renders  it  necessary  to  raise 
the  walls  of  the  head  gates  to  the  mills,  also  the  walls  at  and  above  the  gates  of  Lock 
No.  17.  Both  these  works  will  be  paid  for  at  the  same  rate  per  cubic  yard  for  the 
materials  supplied  and  quantity  of  work  done  for  the  respective  puq>08e8  as  paid,  for 
^ew  works  of  the  same  kind,  t.e.,  the  price  of  supply  weir  masonry  will  be  paid  for  the 
addition  to  the  head  gates,  and  the  })rice  of  lock  masonry  for  raising  the  walls  at  the  head 
ofLockNo.  17. 

It  may  be  stated  for  the  information  of  parties  intending  to  tender  for  the  execu- 
tion of  the  works,  that  the  greater  j)art  of  the  material  to  be  excavated  on  the  section 
lock  pits,  etc.,  is  of  a  hard  natui-e,  consisting  of  indurated  clay,  gravel  and  boulder 
stones,  firmly  cemented  together.  It  should  further  be  borne  in  mind  that  the  bulk  of 
the  excavation  has  to  be  hauled  and  placed  so  as  to  make  up  the  banks  at  the  upper  end 
of  the  section,  the  cost  and  expense  of  all  of  which  must  be  embraced  in  the  price  tendered 
for  excavation,  as  the  work  will  be  measured  and  estimated  in  excavation  only. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or  dredged 
material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
conti-aclor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon 
them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  every  precaution  to 
guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as 
he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that' any  vessel, 
when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result 
from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time,  and  in  the  order  required  by  the  Department  of  Public  Works  ;  all  of  which  muot 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  directions  of 
the  officers  in  immediate  charge,  although  all  that  may  be  required  to  complete  the 
design  may  not  have  been  particularly  described. 

The  bulk  sura  tendered  for  unwatering  the  works  must  embrace  the  cost  of  con- 
structing all  coffer  dams  required  to  keep  out  the  water  of  the  River  St.  Lawrence,  as 
well  as  that  of  the  present  canal,  and  to  guard  against  leakage,  springs  or  surfaue 
drainage,  together  with  the  expense  of  pumping,  bailing,  removing  ice  and  snow,  and 
every  continge«icy  directly  or  indirectly  connected  with  unwatering  the  lock  and  weir 
pits,  or  any  other  portions  of  the  works  during  the  progress  of  the  operations,  and  up 
to  the  full  completion  of  the  whole  undertaking  ;  and  the  satisfactory  removal  of  all 
coffer-dams  and  other  temporary  consti'uctions. 

Gates  for  the  locks  will  be  built  under  a  separate  contract. 

Detailed  Plans. — The  plans  exhibited   are   only  intended  to   show    the  contem- 
plated arrangement  and  general   mode  of  construction  ;   but 
detailed  working  drawings,  arranged,  modified  and  adapted  to  the  lock   and  weir  foun- 
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dations,  and  for  all  such  other  parts  of  the  structures  as  may  be  required  will  be  fumlshed 
as  the  works  proceed. 

AIaterials,  Service  Ground,  etc. — The  couti-actor  must  provide,  at  his  owti  cost 

and  expense,  ail  the  service  ground  that  maj 
be  required  for  temporary  roads  or  for  the  placing  or  preparing  of  materials,  beyond 
the  land  that  may  be  acquired  for  canal  pur])08es  by  the  Department  of  Public  Works. 
He  must  also  provide, -furnish  and  deliver,  at  his  own  cost,  all  necessary  materials,  and 
procure  all  plant,  tools,  implements,  derricks,  machinery  and  labor,  and  everjthing 
necessary  for  the  satisfactory  execution  and  completion  of  the  works  as  contemplated  in 
thid  specification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds  ;  and  the  prices 
tendered  for  the  several  items  ot  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship,  and  every  oontingeney  conmected  with  the  due  prosecution  of  the 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

Tenders  mill  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signatures,  and  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

for  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an  amount  of 
jwe  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  work  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  [lersons  whose 
•*  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  pi-oceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty-fifth 
day  of  April,  1879. 

JOHN   PAGE, 

Chief  Engineer  of  Piiblic  Works* 
Ottawa,  25th  July,  1876. 
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APPENDIX  No.  33. 

Cornwall y  30th  J^ovember^  7879. 

Sir, 


In  accor«]anc6  with  your  instructions  of  the  8th  inst.,  I  b^  to  submit  the  following 
-report  upon  the  enlargement  of  the  Cornwall  Canal,  wherein  I  have  endeavored  to  supplj 
information  as  to  the  general  character  of  the  works  under  contract,  the  progress  made 
hereon  from  their  inception  in*  1876,  their  present  condition,  and  the  work  which 
remains  to  be  done. 

The  work  now  to  be  described,  and  at  present  in  my  charge,  is  known  as  Section 
Ho.  1,  Cornwall  Canal  Enlargement. 

The  contractors  are  Messrs.  Gordon,  Woodward  and  Chamberlin,  of  Sherbrooke, 
Province  of  Quebec. 

The  contract  was  signed  August  23rd,  1876,  and  the  date  named  therein  for  its  com- 
pletion, the  25th  April,  1879. 

Work  was  begun  on  the  section  2nd  September,  1876  ;  my  connection  with  the  work 
dates  from  the  12th  May,  1877. 

Section  No.  1  of  the  enlargement  commences  in  the  bay  below  Potash  Point,  in  the 
Town  of  Cornwall,  abreast  of  the  present  Enh^ance  Lofk  No.  15,  and  at  a  distance  of  a 
little  over  300  feet  somth  therefrom. 

Thence  it  extends  westward  across  the  Point,  in  a  direction  nearly  parallel  with  the 
old  canal,  to  the  east  end  of  the  wkarf  at  the  foot  of  Pitt  StT^eet,  a  distance  of  about 
3,800  feet.  The  undermentioned  works  aito  embraced  in  the  contract  for  Section  1  and 
will  be  referred  to  in  the  order  in  whieh  they  occur,  ascending  from  the  River  St.  Law- 
rence. 

1. — The  Lower  Entrance. 

2. — Lock  No.  1.  3. — The  Btsin.  4. — Lock  No.  2.  These  structures  overcome 
difference  in  level  between  the  St.  Lawrence  and  Cornwall  Reach,  at  present  effected  by 
means  of  three  Locks,  Nos.  15,  16  and  17. 

5. — The  regulating  weir,  including  ^upi)er  and  lower  raceways,  the  lower  weir, 
and  discharge  race. 

6. — ^The  Sewer. 

413 
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7. — Tiie  towing  path  and  canal  proper. 

8. — Various  works  connected  with  the  present  canal,  including  raising  walls  of  Lock 
No.  17,  supply  weir,  etc.  ;  the  banks  of  canal  and  head-race  to  mills,  opposite  lower 
entrance ;  the  removal  of  tunnel  and  waste  weir,  and  of  a  portion  of  the  south  bank  or 
towing  path.  The  seheme  for  enlarging  the  canal  contemplates  raising  the  water  two  feet 
in  the  Com  wall  Reach  between  Locks  Nos.  17  and  18,  and  also  lowering  the  bottom  tvo 
feet. 

The  levels  of  Lock  No.  2,  the. regulating  weir  and  canal  proper  have  been  arranged 
in  accordance  therewith.  ' 

The  datum  for  construction  is  an  assumed  line  ten  feet  below  the  surface  of  the 
lower  mitre  sill  of  the  present  entrance  lock  (No.  15),and  the  levels  of  all  structures  and  grade 
lines  in  excavation  and  embankment,  have  been  established  with  a  view  to  afford  a  depth 
of  water  of  at  least  fourteen  feet  on  the  mitre  sill  of  the  enlarged  entrance  lock  (No.  1) 
during  the  lowest  known  stage  of  the  River  St.  Lawrence.  The  lowest  water  (8'.8")  on 
sill  of  Look  No.  15  as  recorded  since  18*9,  a  period  of  3d  years,  occurred  in  November, 
1872,  and  was  equivalent  to  the  level  of  18'.  6 6  above  datum. 

Gbnbral  Dbscription  of  the  Works. 

The  Lower  Entrance. — As  previously  stated,  the  new  entrance  channel  is  fully  300 
feet  south  of  che  present  entrance. 

From  the  tail  bay  of  Lock  No.  1  to  deep  water  is  about  350  feet.  This  distance  for 
a  varying  width  of  150  to  170  feet  has  been  reduced  by  dredging  to  the  level  of  3/50 +  , 
affording  a  depth  of  15  feet  at  extreme  low  water. 

On  either  side  of  the  channel,  a  pier  of  close  crib- work  connected  with  the  extension 
of  lock  wings  has  been  formed,  upon  which  a  superstructure  of  coursed  masonry  in 
cement,  founded  below  ordinary  low  water,  is  to  rest  and  serve  as  a  retaining  wall  for  the 
embankment  in  rear.  The  seats  of  the  piers  are  dredged  to  the  level  of  2'.50  + ,  when  • 
hard  uniform  bottom  was  obtained.  Their  upper  surface  for  a  width  of  6  feet  back  from 
the  face  has  been  dubbed  to  the  level  of  19'.42  +  ,  and  the  stone  ballast  packed  and 
blinded  with  quarry  waste,  to  receive  the  superstructure. 

The  level  of  coping  of  superstructure  and  the  adjoining  embankment  is  25'. 42  ■♦- . 

The  dimensions  of  the  cribs  composing  north  pier  are  30'  +  18'  +  18'  ;  and  those  in 
the  south  pier  and  ice-breaker  are  32'  +  25'  +  19'. 

The  north  pier  extends  about  350  feet  east  from  Lock  No.  1,  and  from  the  extension 
of  wing  is  deflected  slightly  to  the  north  (with  reference  to  centre  line),  thus  increasing 
the  width  of  channel  at  entrance  to  170  feet. 

The  north  pier  skirts  and  upholds  the  spoil  bank  below  Lock  No.  15,  and  hiog 
between  it  and  the  new  enti*ance. 

The  south  pier  is  75  feet  south  of,  and  parallel  to  centre  line,  its  east  end,  distant 
about  310  feet  from  the  lock,  is  returned  south  at  right  angles,  and  forms  a  block 
50'  X  32'  whereon  to  construct  the  ice-breaker. 

• 

From  the  ice-breaker  a  rip-rap  wall  with  a  slope  of  2  to  1  extends  in  a  straight  iin^ 
west  to  Potash  Point,  enclosing  and  protecting  the  triangular-shaped  embankment  formed 
below  it  and  in  rear  of  south  pier.  , 
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An  eddy  from  N.  £.  to  S.  W.  sets  obliquely  across  the  present  and  the  new  entrance 
it  may  be  corrected,  if  considered  necessary,  by  extending  the  north  pier  about  300  feet. 

The  best  way  to  approach  the  new  entrance  is  from  the  south  or  Island  side  of  the- 
channel  instead  of  following  the  north  shore  past  Urquhart's  Point,  as  at  prasent  done. 

With  buoys  off  Cornwall  Island,  amd  range  marks  and  lights  on  Potash  Point,  the 
new  entrance  will  be  perfectly  safe  *nd  easy  ot  access  at  all  times  for  ressels  bound  up 
the  river. 

So  far  as  observed  during  the  past  two  winters,  the  new  entrance  was  not  afiected 
by  the  movement  of  ice. 

The  south  pier  and  erobankme«t,  with  the  outljing  shoal  formed  by  dredging 
opeiations,  seems  to  have  protected  it  effectually. 

\ 

Lock  No,  1,  or  entrance  lock.  The  tail  bay  is  placed  fully  50  feet  inside,  or  west  of 
high-water  mark,  ike  lower  hollow  quoins  being  nearly  at  right  angles  to  the  head  bav 
of  Lock  No.  15. 

The  length  of  walls  on  floor  is  361'  7"  and  the  width  between  them  in  the  recesses 
51'  7  J".     Their  height  is  30'  5".     I^ft  during  extreme  low  water  13'  3". 

The  general  dlmensioms  or  gauge  specified  for  the  enlarged  locks,  viz.,  length  from 
centre  to  centre  of  hollow  quoins  270  feet,  width  between  the  chamber  walls  45  feet  at 
the  level  of  14  feet  above  f^e  mitre  sills,  has  been  adhered  to. 

The  lock  pit  was  dredged  to  within  3  feet  ef  bottom,  an<l  when  unwatercd  and 
enlarged  to  its  full  size,  proved  to  be  free  from  springs. 

The  bottom,  indurated  clay,  was  uniform  throughout. 

The  foundation  was  formed  in  all  respects  as  directed  in  the  specification. 

A  stratum  of  concrete  at  least  1 2  inches  thick,  deposited  in  two  courses,  covered  the 
entire  bottom  of  pit ;  upon  this  timbers  were  bedded  transversely,  and  levelled  on  five 
ranges  of  longitudinal  sub  sills,  the  intermediate  spaces  being  filled  with  concrete.  A 
floor  of  3-inch  plank  was  next  laid  and  treenailed  to  the  timbers,  and  in  the  space  between 
the  wiJls  a  second  covering  of  2-inch  plank  broke  joints  with  and  was  spiked  to  the  floor. 

The  mitre  sill  platforms  and  mitre  sills  were  constructed  exactly  as  specified,  as  also 
the  sheet  piling,  trenches,  etc. 

In  addition,  the  timbers  in  the  tail  bay  were  anchored  on  centre  line  in  a  concreto 
trench,  and  also  in  the  lower  transverse  trench  of  the  foundation. 

Also  all  voids  in  the  mitre  sills  were  filled  with  concrete  and  decked  with  2-incb 
plank. 

» 
Puddle  walls  in  rear  of  the  lock  walls  were  formed  as  required  in  the  specification. 

The  finished  level  of  mitre  sills  is  4*50  feet  +  ;  level  of  coping  of  walls  33*84  feet  +  ;- 
and  of  breast  wall  1G*25  feet  + . 

Radius  of  wings  in  head  and  tail  bays,  at  level  of  coping,  30  feet 
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In  the  tail  bay,  steps  have  been  formed  in  the  thickness  of  each  wing  wall,  descendiz^ 
from  the  coping  of  the  lock  to  that  of  the  piers  on  either  side  of  the  entrance  channeL 

Above  the  coping  of  the  piers  the  extension  of  wings  is  semi-circular  and  level  witk 
coping  of  lock  walls. 

The  upper  wings  arc  extended  about  90  feet  above  the  lock,  curving  inwards  with  a 
gradually  increasing  batter  to  connect  with  the  slope  wall  lining  of  the  basin. 

The  Basin  or  reach  between  Locks  Nos.  1  and  2  is  849  feet  in  length,  with  a  widtk 
on  bottom  oi  122  feet ;  its  sides  are  protected  by  a  slope  wall  built  of  quarry  stone,  kid 
dry  at  an  inclination  of  |^  to  1 ,  and  ooped  horizontally  with  dimension  stone. 

Towing  paths  20  feet  wide,  exclusive  of  surtace  drains;  are  formed  in  cutting  on  both 
sides  of  the  basin,  and  ftnisbed  level  with  coping  of  slope  walls,  35*75  feet  +  . 

Top- water  line  is  31*75  feet  +  ,  and  the  bottom  of  basin  16*75  feet  + . 

The  continuous  line  of  the  towing  path  and  slope  wall  on  south  side  is  broken  bj 
the  lower  weir  and  tow  path  bridge  at  a  point  185  feet  below  Lock  No.  2. 

Lock  No.  2, — The  lower  hollow  quoins  are  placed  opposite  and  nearly  at  right  angks 
to  the  upper  gates  of  Lock  Ho.  17.  9 

Its  dimensions  are  the  same  as  in  Lock  No.  1,  and  the  look-pit,  when  completed, 
afforded  an  equally  solid  foundation,  but  was  more  difficult  to  form  owing  to  springs  in 
the  bottom  and  to  the  stony  character  of  the  excavation. 

The  description  of  the  foundation  of  the  entrance  lock  will  apply  in  every  p&rlumbr 
to  that  of  Lock  No.  2,  except  as  to  anchoring  the  timbers  in  the  tail-bay,  which  was 
omitted  here. 

The  level  ef  mitre  sills  as  finished  is  17'*75  + .  Coping  of  lock  walls  i7'*00  +  and  of 
breast  wall  29'*50  +  . 

Lift  13'3"  from  top- water  line  in  basin  lo  level  of  Cornwall  Beaeh,  when  raised  two 
ieet  as  contemplated. 

Radius  of  wings  in  head  and  tail  ba;^  30  fe^,  as  in  the  entrance  lock. 

The  lower  wings  of  this  lock  have  no  steps,  the  descent  from  the  coping  to  the 
towing  pith  is  by  a  ramp  having  a  grade  of  1  in  15,  corresponding  to  the  finished  level 
of  the  coping  of  the  lower  raceway .wfidl,  which  serves  to  retain  the  soath  side  of  it 

The  extension  of  wings  in  tail  bay  will  conform  to  the  b'nes  and  level  of  slope  wall  in 
basin  and  also  to  the  coping  of  lower  raceway.  But  the  upper  wing  extensions,  with  a 
similar  batter  (not  exceeding  ^  to  1)  will  cross  the  slopes  of  the  banks  obliquely,  carving 
inwards  to  conform  to  the  regular  lines  of  the  canal  at  the  level  of  top  water,  45  + . 

The  Regulating  "Weir,  etc. 

JsL  The  Towing  Path  Bridge  is  located  270  feet  above  Lock  No.  2  and  forms  the 
inlet  to  the  upper  raceway  from  the  canal. 

The  width  between  the  abutments   at  bridge  seat  is  40   feet,  including  a  centre  pier. 

Digitized  by  VjOOQIC 


417 

Level  of  coping  49'00  +  ;  foundation,  29'-50  + . 

2ncL  Uppm'  Raceway,  eonstructed  parallel  with  the  centre  line  of  locks  and  basin 
«knd  122  feet  south. 

Its  width  AC  the  lerel  of  coping  is  34'3".  The  side  walls  havfe  a  batter  of  1  in  8 
and  are  built  of  a  large  class  of  rook-faced  stone  laid  in  eement,  for  the  most  part  in 
regular  courses  but  with  occasional  checking  to  permit  of  a  change  in  thickness. 

The  walls  are  founded  in  trenches  excavated  in  level  stratified  clav  2'6"  below 
bottom  of  present  canal,  «.«.,  to  the  level  of  29''50  + .  The  south  wall  is  puddled  in  rear 
from  the  canal  down  to  the  weir. 

An  embankment  sixteen  feet  wide,  in  continuation  of  the  south  bank  of  canal,  is 
formed  in  rear  of  south  wall,  the  entire  length  of  the  raceway.  The  level  of  the  coping 
is  47'00  + ,  uniform  with  liOck  No,  2.  Top-water  line  45' 00  + .  Bottom  of  racewaj  as 
finished  3r'50  +  .     Bottom  of  side  walls  29''50  +  or  2'6''  below  bottom  ef  present  canal. 

3rd,  TJu  Weir  is  composed  of  a  breast  wall,  centre  pier  and  abutments,  with  cross 
wall  and  checks  for  stop  logs  above  the  breast. 

Splayed  wings  connect  the  abutments  with  the  walls  of  the  upper  and  lower  )*ace- 
ways.  The  breast  wall  is  built  of  cut  stone,  and  has  lix  sluice-w^ys  4'  x  4'  through  it 
The  spill-way  is  47'6"  in  length,  exclusive  of  the  centre  pier.  The  coping  of  breast  is 
finished  44' -50  + ,  or  6"  below  top  water  line  in  canal. 

The  upper  side  of  the  breast  wull  is  vertical,  and  is  placed  exactly  at  right  angles  to 
ib«  centre  of  lower  ehain  wells,  lower  vecess.  Lock  No.  2.  The  breast  and  abutments 
of  the  weir  rest  upon  a  foundation  of  timber  and  plank,  the  spaces  between  the  timbers 
being  puddled,  except  uiMer  breast  wall  aad  apron,  where  concrete  has  been  substituted. 

The  ranges  of  sheet  piles  and  pmddle  tremches  are  built  as  specified,  except  also  the 
trench  under  breast,  which  is  filled  with  concrete.  The  abmtments  and  wings  are  built  of 
rock-faced  masonry. 

The  coping  of  abutments  is  raised  15"  above  the  level  of  raceway  walls,  and  is  checked 
to  enclose  the  foot  bridge  above  breast.  Puddle  walls  have  been  formed  in  rear  of 
abutments  for  their  full  height. 

The  level  of  the  floor,  or  apron  of  weir,  is  24'-10  + ;  sills  of  stairways  26^*10  -i- ,  and 
the  top  wnter  line  below  breast  wall  3r-74  +  as  in  basin. 

Jjfth,  The  Lower  Raceway  connects  the  weir  with  the  lower  weir  and  the  discharge 
race.  The  foundation  of  these  structures  is  of  timber  and  plank,  puddled  in  the  intervals 
between  the  timbers  as  described  above.  It  is  raised  three  feet  higher  than  that  of  the 
weir  by  a  cross  wall  between,  and  bonded  into  the  abutments.  Splayed  wings,  recessed  and 
lined  with  2-inch  plank,  connect  the  abutments  with  the  side  walls  of  the  raceway,  which 
are  similar  to  those  before  desciSbed  in  the  upper  raceway. 

The  eentre  line  is  also  parallel  to  tkat  of  the  locks,  and  122  feet  south  from  it» 

In  makiag  the  descent  "from  the  weir  to  the  lower  weir,  the  coping  of  the  side 
walls  has  an  inclination  of  1  in  15. 
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The  width  between  the  walls  at  the  coping,  from  the  angle  of  the  splay,  is  uniformlj 
40  feet. 

These  walls  at  the  level  of  the  lowe'-  weir,  are  returned  at  right  angles,  on  the  nortk 
aide,  to  the  west  abutment  of  lower  weir,  and  on  the  south,  far  enough  to  form  the  wmt 
abutment  or  side  vfM  of  the  discharge  race. 

The  wall  at  the  east  end  of  the  racf  w.iv,  opposite  to,  and  parallel  with  breast  wall  of 
weir,  connects  the  east  abutnjeut  of  lowt;r  weir  with  the  side  wall  or  abutment  of  tl^e 
discharge  race. 

This  wall  is  also  recessed  and  lined  with  plank. 

The  level  of  co[>ing  is  35''75  +  and  the  side  walls,  where  returned,  finish  at  the  saoi» 
level. 

The  level  of  the  floor  of  racewny  is  uniformly  27'- 15  + . 

5th.  The  Lower  Weir  consists  of  abitments,  breast  wall  and  centre  pier,  t^ 
masonry  of  which  is  similar  to  that  of  tiie  weir. 

It  rests  on  a  foundation  of  limbrr  and  plank,  with  concrete  filling  btstween  the 
timbers  and  in  the  sheet  pile  ti>»nch  under  the  biea^t. 

Tlie  space  between  face  of  excavation  and  rear  of  breast  wall  was  also  filled  in  witk 
concrete  to  level  of  raceway  floor. 

The  centre  pier  is  1 86  feet  east  of  Lock  No.  2. 

The  weathfred  ends  of  the  abutmen'^s  corres))ond  with  the  lines  of  slope  wall  in 
basin,  and  the  coping  with  the  level  of  the  towing  path  3'V'75  + . 

The  width  between  abutments  at  the  bridge  seat  is  40  feet. 

Here  the  towing  path  bridge  must  be  so  constructed  as  to  withstand  the  flnotoatioB 

of  the  ice. 

\ 

The  bi-east  wall  is  built  without  sluice-ways,  it  has  a  spill- way  of  35  feet  exclusive  of 
pier. 

Checks  for  stop  logs  on  breast  have  been  formed  in  pier  aqd  abutments. 

The  level  of  coping  of  bi-east  is  3 1 '00  + ,  and  the  level  of  floor  or  apron  under  breai^ 
and  abutments  corresponds  wicli  that  of  bottom  of  basin  16''75  4- . 

6th.  The  Diech'Tfje  Race  i»  siMiated  in  the  south-east  angle  of  the  lower  racewaj 
and  directly  opposite  the  lower  weir. 

The  breast-wall  of  cut  stone  is  3  feet  in  height  and  has  a  spill-way  -  f  38'  C  ;  it  is  built 
parallel  with  centre  line  and  con  nee  s  che  eant  or  end  wall  of  raceway  with  the  retutnof 
the  south  wall.  ^ 

Checks  for  stop  logs  on  breast  have  l>eeu  cut  in  the  side  walls. 
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The  level  of  coping  of  breast  is  3D'*  1 5  +  ,  and  that  of  the  side  walls  or  abutmentg 
36'-75+. 

The  foundation,  which  is  n|K)n  the  same  lev**!,  and  constructed  in  the  same  manner 
Ml  that  of  the  raceway,  is  extendi  d  al>out  lo  feet  south  of  the  breast- wall  and  there  forma 
mn  apron,  protected  and  secured  by  a  row  oi  sheet  piling  in  a  trench  filled  with  concrete. 

From  this  point,  the  discharep,  an  op'^n  cutring  is  continued  south  at  right  angles 
to  centre  line  of  raceway,  across  Potash-  Point  ti>  the  river.  The  cutting  will  be  about  550 
feet  long  and  13  feet  deep,  with  a  fall  ut  L'»  inches. 

The  base  of :  lopes  in  this  cutting  will  require  to  be  protected  with  stone,  as  also  the 
bottom  near  the  apron. 

T/te  Sewer  commences  at  the  south  end  of  tunnel  where  it  joins  the  corporation  drain 
snd  thence  runs  in  a  straight  line  to  tbd  river  a  » >ve  Potash  Pi>int,  a  distance  of  about  395 
feet.  It  passes  at  the  required  depth  below  the  bottom  of  the  new  cana^  and  is  con- 
structed according  to  specitication. 

The  opening  is  3  feet  in  height  and  2'  U"  wide. 

The  level  of  sill  at  outlet  in  river  is  2r00  +  . 

Towinq  Faihand  GarudpropT, — K^ist  of  L'>ck  No.  2  the  towing  p?th  is  formed  ia 
catting  on  l»oth  sides  of  the  basin.  It  is  2o  fr^et  wide,  exclusive  of  side  ditches,  and  19 
leet  above  'bottom,  or  35'*  75  +  . 

Above  the  lock  the  canal  is  100  feet  wide  at  bottom,  in  catting,  with  side  slopes  of 
1|  horizontal  to  I  vertical. 

The  north  bank,  at  a  point  about  450  feet  west  of  Lock  No.  t,  connecUi  with  the 
present  towing  path  at  the  waste  weir  by  a  curve  of  120  feet  radius. 

The  south  bank  of  towing  path  is  fully  20  feet  wide  on  top.  From  the  bridge  over 
inlet  to  upper  raceway  it  curves  to  the  Routh  with  a  radius  of  5,730  feet,  and  joins  the 
old  bank  at  a  point  about  400  feet  east  of  end  of  section. 

The  connection  between  the  two  banks  has  been  carefully  benched  and  paddled. 

Ah  a  rule  the  seats  of  all  banks  Wc^re  mucked  and  cleared  of  all  improper  materials 
and,  where  necessary,  benched  strictly  in  acc*irdance  with  the  specification. 

The  whole  of  the  exterior  slope  of  the  nnw  bmk,  from  near  the  towing  path  bridge 
to  head  of  section,  is  protected  by  a  well  built  rip^rap  wall. 

The  level  of  bottom  of  canal  is  32'*()0  +  ,  top-water  line  45''00  +  ,  and  towing  path 
49''00-4-       Level  of  water  in  St.  Lawiei>ce  iit  Imse  of  south  bank  about  21'-0U  +  . 

Right  of  Way. — ^The  whole  c^  th**  land  on  Potash  Point,  south  of  the  present  canal 
limits,  was  taken  possession  of  by  the  'lovern  iieni  Hhoitly  nfter  the  commencement  of  the 
works,  and  has  since  been  used  as  service  ground  by  the  contractors. 

Works  connected  with  the  present  Canal. 

ITie  raising  of  the  water  level  two  feet  n  the  Cornwall  Reach  renders  it  nece8sar> 
to  raise  the  walU  of  Lock  No,  17  t  >  the  level  of  47''00  + ,  uniform  with  Lock  No.  2  of  the 
^olsrgement. 
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The  south  bank  or  towing-path  west  of  Lock  No.  1^  to  the  old  waste  weir  will  also 
have  to  be  raised  to  the  level  of  i9'-00  + ,  and  the  remainder  of  it  from  thence  to  its 
junction  with  the  new  bank,  together  with  the  tunnel  and  waste  weir,  removed. 

The  banks  of  the  north  side  of  the  carnal  and  head  rac^  to  the  mills,  including  the 
superstructure  of  supply  weir,  must  also  be  raised  and  strengthened,  and  a  new  bank 
formed  across  the  north  approach  to  the  tunnel. 

I  will  now  advert  to  the  progress  of  the  works  since  their  commencement  in 

1876. 

Ground  was  broken  on  the  2nd  September.  The  seat  of  south  bank  was  stripped 
and  benched.  Sewer  pit  excavated,  and  work  begun  in  Lock-Pit  No.  2  and  in  prism  of 
canal  west.  Work  commenced  at  Cornwall  Quarry  September  26th.  The  sewer  wis 
completed  during  the  months  of  October  and  November. 

Work  on  the  section  closed  for  the  season  30  th  December. 

1877. 

Highest  water  during  winter  of  1876-77,  39'00  + .  Work  at  Cornwall  Quarry  con- 
tinned  throughout  the  winter. 

Work  on  section  commenced  April  28th  and  closed  in  December. 

Work  was  begun  at  Maitland  Quarry  in  April,  and  the  stone  therefore  delivered  at 
the  G.  T.  B.  station  and  from  thence  hauled  to  section. 

For  this  purpose  a  roadway  was  formed  through  the  tunnel  in  June,  the  canal  biidgt 
proving  unsafe  for  the  passage  of  stone  teams. 

Lower  entrance  dredging  was  commenced  on  the  21st  May,  and  discontumed 
November  21th. 

In  addition  to  the  work  of  deepening  the  new  entrance  channel,  the  dredge  excavated 
a  gtdlet  through  the  natural  dam  into  Lock-Pit  No.  1. 

Both  lines  of  cribs  forming  the  sides  of  new  entrance  were  sunk  and  filled  with  stone 
before  the  close  of  the  season,  and  the  bulk  of  th«  material  dredged  placed  in  rear  of  the 
south  pier. 

Before  the  season  closed,  Lock-Pit  No.  2  was  bottomed,  also  the  prism  of  oanal  west 
of  it,  and  considerable  work  done  at  the  basin. 

The  excavation  for  regulating  weir,  etc.,  was  also  finished  Auring  the  season. 

The  towing  pat^  embankment  west  of  Loek  No.  2  was  raised  to  its  full  height  psii 
width  throughout  except  a  short  stretch  over  the  side  of  the  old  disdiarge  race. 

The  greater  portion  of  the  exterior  or  river  slope  of  this  embankment  was  rip-rapped. 

The  upper  raceway  and  bridge,  the  weir  and  about  two-thirds  of  the  lower  racewtj 
was  completed  by  the  22nd  of  November,  when  masonry  was  stopped  for  the  season. 
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The  masonry  in  upper  racewaj  was  commenced  June  4th. 

1878. 

The  highest  water  noted  during  the  winter  of  1877-78  was  34'-00  + . 

DredgiJMC  on  lower  entrance  and  lock  pit  recommenced  April  9th  and  was  eompleted 
bj  the  end  of  Ma j. 

Early  in  July  a  coffer  dam  of  timber  and  clay  was  constructed  across  the  w  r 
entrance  channel  about  50  feet  east  of  Lock  No.  1. 

1878. 

The  embankment  from  the  east  end  of  south  pier  was  completed  to  Potash  Point 
with  the  material  from  Lock  Pit  No.  1;  dredged  and  excavated  after  it  was  un watered. 

The  foundation  of  Lock  Vo.  2  was  commenced  June  1st,  and  finally  completed 
August  26th.  In  consequence  of  heavy  rainstorms  and  of  its  not  having  been 
sufficiently  loaded^  the  floor  of  chamber  rose  slightly  near  the  upper  mitre  sill,  whilst 
that  of  the  upper  recess  floated  ;  this  latter  was  torn  up  and  rebuilt  but  the  diamber 
floor  was  got  home  without  much  difficulty. 

With  this  exception,  nothing  occurred  during  construction  to  impair  the^successful 
completion  of  the  lock  foundations  or  walls ;  lines  and  levels  were  scrupulously  adhered 
to  by  the  contractor  throughout. 

« 

The  foundation  of  the  entrance  lock  was  commenced  August^  3 1st,  and  completed 
November  1st. 

The  masonry  in  lower  raceway  was  reftumed  June  17  th,  and  all  works  connected 
with  the  regulating  ^eir  finished  by  the  30th  July. 

Lock  No.  2, — Masonry  commenced  in  the  lower  recess  August  8th,  and  ten  courses 
were  laid  by  10th  of  October,  when  work  was  suspended. 

Lock  No.  1. — Masonry  commenced  here  October  14th  in  the  upper  recess,  and  at  the 
close  of  the  season  (12th  November)  three  courses  were  completed  and  the  fourth  began  : 
the  walls  were  then  flooded  to  protect  them  from  frost. 

^occawUiom,  etc. — ^The  towing  path  was  finished  during  the  se.a«on,  also  both  lock 
pits  and  considerable  progress  made  in  the  basin,  the  western  end  having  been  bottomed. 

The  embankment  and  puddle  in  rear  of  lock  walls,  etc.,  usually  kept  pace  with 
the  masonry. 

The  rip-rap  wall  on  towing  path  was  completed  to  level  of  top  bank. 

The  greater  part  of  the  stone  used  in  the  face  of  the  lock  walls  consisted  of  Uie 
blue  stone  from  Cornwall  quarry,  whilst  the  backing  was  principally  from  Maitland. 

Of  the  face  stone  from  Maitland  quarry  a  part  only  was  used,  and  then  always 
below  water  line.  It  was  found  that  exposure  to  the  weather  developed  drys  and  other 
defects,  for  which  reason  its  use  was  discontinued. 
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The  cement  used  was  from  Oswego,  N.Y. 

1879. 
The  highest  water  observed  daring  the  wiuter  of  1878-79  was  38'*00  -i- . 

Advantage  was  taken  of  exceptionally  low  water  to  build  the  rip-rap  wall  outside 
the  south  embankment,  also  to  prepare  thn  upper  surface  of  the  piers  to  rtn^eive  the  auper- 
structure  of  which  the  ioe-breaker  on  sou&h  pijrani  about  2J0L  foet  of  wall  on  north 
pier  has  been  built 

The  piers  and  superstructure  forming  the  extension  of  lower  wings  of  Lock  Ufa,  ] 
kave  been  nearly  completed. 

Masonry  re-commenced  at  the  entrance  lock  on  Maj  15th,  and  was  finished  to  kmel 
of  under  side  of  coping  the  <5th  of  August. 

In  the  upper  lock  masonr}  commenced  August  1 5th,  and  was  completed  to  under 
side  of  coping  September  23rd. 

Both  mitre  sills  of  entranee  lock  were  filled  with  concrete  aud  covered  with  2-inbk 
plank. 

The  segment  plates  and  all  castings  and  fixtures  connected  wHh  the  chain  wells  wen 
also  placed  in  position  before  the  water  was  allowed  to  rise  in  the  lovk. 

The  stone  (blue  limestone^  used  in  the  fare  of  the  lock  walls  and  o^ber  structures  B 
ohtained  from  the  McLeod  quarry,  on  Lot  No.  4,  in  the  4i.h  couceHKion  of  the  Township 
of  Cornwall,  near  the  quarry  from  whence  tlie  stone  of  which  the  old  locks  are  built  wa* 
procured. 

The  beds  are  thick  and  afford  courses  of  24  inohe!*,  which  are  perfectly  ftee  from 
drys  or  shakes,  etc.,  and  fully  equal  in  every  reR)>ect  to  the  very  best  samples  of  the 
stones  used  for  face  work  in  the  present  locks  ou  the  Coruwall  Canal. 

The  courses  in  the  new  locks  average  18  inches  in  thickness,  exclusive  of  coping, 
which  is  respectively  16"  and  17''. 

One  barrel  of  Oswego  cement  laid  on  an  average  2  -40  cubic  yards  of  masonry. 

"The  concrete  used  in  foundations  was  made  as  follows :    Cement  1,  sand  2,  and 
broken  stone  4  parts. 

The  coffer  dam  at  foot  of  entrance  lock  is  new  no  longer  wanted,  and  preparatioiMi 
have  been  made  to  remeve  it. 

Id  the  basia  about  560  feet  in  length  ef  slope  wall  has  been  built  on  the  south  side^ 
extending  downwards  from  tke  lower  weir  to  where  it  joins  the  extension  of  souih-west 
wing  of  Lock  No.  1. 

The  extension  of  wing  has  also  been  completed  to  level  of  outside  of  coping. 
Masonry  was  suspended  for  the  season  on  November  19th. 
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The  Maitland  qaany  was  finally  closed  at  the  end  of  July,  and  all  plant  removed  to 
Cornwall. 

The  earth  work  done  this  season  has  been  chi'^fly  in  the  hasin,  but  some  progress  has 
been  made  with  the  cutting  forming  the  outlet  of  thr  discharge  race. 

All  material  excavated  has  been  placed  in  embankment  in  rear  of  locks  and  other 
'Structures,  or  used  in  forming  the  north  bank  west  of  Lock  No.  2. 

The  only  interruption  to  the  progress  of  the  work  has  heen  caused  by  the  periodical 
rise  iu  the  river  during  winter,  flooding  the  hew  canal  and  biisin  and  thereby  retarding 
the  commencement  of  excavation  in  the  spring. 

The  sewer  has  hitherto  served  a  good  purpose  by  carrying  off  all  water  above  the 
level  of  the  outlet  in  the  bay  above  Potash  Poinu 

In  November  two  laborers  were  killed  bv  a  fall  of  earth  in  the  basin.  This  is  the 
^only  fatal  accident  which  has  occurred  since  the  works  commenced. 

The  work  which  remains  to  be  done  comprises  the  whole  of  the  ''  various  works  eon- 
nected  with  the  present  canal,  including  mising  walls  at  Lock  No.  17  and  supply  weir, 
the  banks  of  canal  and  head  race  to  the  mills,  the  removing  of  tunnel  and  waste  weir  and 
•of  a  portion  of  the  south  bank  or  towing  |iatli,''  also  the  undermentioned  unfinished  work 
on  the  enlarged  canal,  vis:  The  coping  for  l>oth  locks;  superstruclure  of  south  fiier 
entrance  channel  ;  extension  of  wings  (5)  both  l»cks,  and  slo|>e  wall  north  side  of  basin. 
Excavation  in  north  slope  of  basin  ;  towing  paths  in  cuttin^gc ;  discharge  race ;  i^orth 
eide  of  lower  entrance  ;  the  lemoval  of  coffer-dam  and  some  spoil  l»ank  in  prism  of  camd ; 
£ve  cribs  of  various  len^hs  at  lower  entrance  connected  with  the  regulating  wier ;  two 
towing-path  bridges  and  one  foot  bridge  required  ;  also  sluice  gates  and  fixtures. 

Snubbing  posts  for  locks,  basin  and  lower  entrance. 

^      The  foregoing  repoi*t,  it  is  hoped,  contains  the  required  information,  details,  etc.,  for 
/ature  referenc9. 

I  have  the  honor  to  be,  s'r, 

Your  obedient  servant, 

TOM  S.  RUBIDQE, 

Engineer  in  ehmrge* 
JoHK  Page,  Esq., 

Chief  Engineer  of  Canals, 

Ottawa. 
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APPENDIX  No.  34, 


EXTRACT  FROM  Chief  Ekgineers  Report,  Dated  July^  187^ 


Channel  through  Lake  St.  Francis,  etc. 

From  the  outlet  of  the  Cornwall  Canal  to  Glengarry  Point,  near  head  of  Lake  St. 
Francis,  a  distance  of  fully  five  miles,  there  are  for  the  most  part  two  different  channels, 
the  principal  one  of  which  is  fully  700  feet  wide  throughout,  and  at  least  twenty  feet 
deep.  From  the  latter  place  to  the  '*  Narrows,"  and  south  of  Clark's  Island,  a  stretch  <^ 
two  and  a  half  miles,  there  is  a  water-way  thirty  feet  deep  and  1,200  feet  wide,  north  of 
what  is  called  Grass  Island.  Thence  to  Summer's  Island,  one  and  one  quarter  miles,^ 
there  is  a  depth  of  fully  twenty  two  feet  and  a  width  of  500  feet  north  of  Craig's  Island. 
From  Summer's  Island,  three  and  three-quarter  miles,  to  Squaw  Island,  there  is  a  width 
of  1,200  feet  and  a  depth  of  twenty  feet,  except  at  the  places  and  for  the  extent  mentioned 
below,  viz : — 

1st.  A  shoal  of  boulder  stone,  etc.,  abreast  of  St.  Francis  Island,  called  the  ''  Middle 
Ground"  on  which  the  depth  below  the  assumed  low-water  line  is  seven  feet,  and  Uie 
material  to  be  removed  to  give  a  depth  of  fourteen  feet,  which  would  be  about  10,500 
cubic  yards.  • 

2nd.  Theve  is  what  is  called  the  ''  Highlander  "  Shoal,  lying  towards  the  northern 
side  of  the  channel,  and  abreast  of  L'Islet,  with  about  ten  feet  of  water  over  it,  so  that  to 
obtain  a  depth  of  fourteen  feet  would  require  the  removal  of  1,450  cubic  yards,  chiefly  of 
boulder  stone. 

3rd.  Removing  part  of  north  side  of  "  Horse  Back  *'  Shoal,  and  the  south-west  p(»nt 
of  ''  Squaw  Island  Flats,"  which  in  the  aggregate  would  amount  to  about  2,500  caUc 
yards  of  clay. 

At  other  places,  as  above  stated,  the  water  is  sufficiently  deep,  but  these  shoals,  from 
their  position,  would  doubtless  be  found  dangerous  to  vessels  at  night  or  in  fpggf 
weather  unless  marked  out  in  a  manner  that  would  be  likely  to  cost  fully  as  much  a» 
their  removal. 

From  Squaw  Island  (one  mile  south-west  of  Lancaster  light)  to  the  floating  light  it 
the  Traverse,  three  and  three-quarter  miles,  the  channel  is  1,150  feet  wide  and  over 
twenty  six  feet  in  depth. 

Thence  it  crosses  Lancaster  Bar,  through  what  is  called  South  Gully,  towards  the 
south  shore  nearer  Dupms'  Point,  a  distance  of  one  and  one-half  miles^  in  whidi  the  least 
depth  of  water  is  twenty  feet,  and  least  width  700  feet» 
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!From  opposite  the  latter  place  (Dupiiis'  Point,)  three-fourths  of  a  mile  west  of  Cherry^ 
Island,  the  channel  is  fuUj  1,800  feet  wide,  and  at  least  twenty  three  feet  deep  throughout, 
straight  for  about  five  and  three-quarter  roiles,  or  until  nearly  abreast  of  the  lighthouse 
on  McKee's  Point,  which  is  a  little  over  twenty  three  miles  from  the  foot  of  Jbhe  Cornwall 
Canal. 

Vessels  bound  to  the  Beauhamois  Canal  generally  cross  Port  Louis  Flats  at  a  point 
about  one  and  a  half  miles  to  the  westward  of  McKee's  light,  but  those  intending  to 
descend  the  rapids  follow  the  north,  or  deep-water  channel  to  the  foot  of  the  lake. 

At  periods  of  low  water,  or  indeed  at  any  other  time,  vessels  drawing  twelve  feet 
water,  as  contemplated  for  the  enlarged  scale  of  navigation,  could  not  cross  Port  Louis 
Flats,  consequently  the  north  channel  must  be  used  for  at  least  two  miles  below  McKee's  • 
Point,  when  a  course  may  be  steered  for  fully  six  miles  towards  the  light  situated  about 
one  mile  and  a  third  above  the  head  of  the  Beauhamois  Canal. 

From  opposite  Grosse  Point  to  within  2,000  feet  of  the  canal  entrance,  a  distance  of 
one  mile  and  a  third,  the  present  channel  is  at  many  places  narrow,  intricate  and  difficult 
to  navigate  even  by  the  class  of  vessels  now  in  use. 

This  locality,  it  may  be  stated,  is  open  to  the  sweep  of  westerly  winds,  hence  the 
water-way  to  be  at  all  times  servkable  should  be  nearly  straight,  or  at  all  events  have 
flat,  easy  curves,  and  be  from  250  to  300  feet  wide,  and  have  a  depth  of  not  less  than 
from  thirteen  and  a  half  to  fourteen  feet  under  low-water  mark.  In  doing  this,  the  ten 
feet  water  line  at  the  first  bend  above  the  canal  entrance  might  be  assumed  as  the  south 
side  of  the  enlarged  new  channel,  and  the  south  side  of  the  pier  on  which  the  upper  or 
red  light  stands  as  the  north  side  of  the  line ;  thence  curving  gently  to  the  north  through 
the  shoal  off  Grosse  Point. 

To  cany  out  this  proposition,  the  work  to  be  done,  and  the  approximate  cost  would 
be  as  follows : 

The  shoal  first  in  ascending  order  would  require  the  removal  of  31,000  cubic  yards 
clay  and  gravel  in  which  there  ai^o  fully  twenty  two  per  cent,  boulders. 

Second  shoal,  46,000  cubic 'yards  clay  and  gravel,  including  eight  per  cent,  boulders. 

Third  shoal,  61,000  cubic  yards  indurated  clay  and  gravel,  including  thirty  four  per 
cent,  boulders. 

Fourth  shoal,  3,000  cubic  yards  clay  and  gravel 

The  probable  cost  of  executing  these  works,  together  with  lights,  buoys  and  beacons^ 
would  amount  to  $430,000. 

There  is,  however,  reason  to  believe  that  the  difficulties  connected  with  the 
existing  approach  might  be  obviated  by  making  the  entrance  either  at  Knight's  Point 
or  at  Grosse  Point,  and  continuing  the  line  downwards  to  the  south  of  ^e  Yiflage 
of  Valleyfield  until  it  enters  the  basin,  situated  about  a  mile  and  a  third  below  the  guard 
locks. 

Lake  St  Louis,  etc,,  etc. 

From  the  lower  end  of  the  Beauhamois  Canal  to  the  upper  lightship  in  Lake  St. 
Louis,  a  distance  of  about  ten  miles,  the  channel  is  at  no  place  less  than  2,000  feet  wide 
and  its  least  depth  is  twenty  three  feet. 
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The  lightship  referred  to  is  moored  near  the  upper  part  of  a  neries  of  detaehel 
«h  >al8,  which  occupy  a  very  considerable  space  in  width,  and  extend  downw&rda  to  noir 
the  foot  of  the  kke,  a  distance  of  about  four  miles. 

A  careful  hydrograj^hic  survey,  made  of  the  lake,  especially  that  portion  of  it  for 
Hve  miles  above  Lachine,  indicates  that  the  shoals  are  of  irregular  height  and  dinieusiom, 
Ifenerally  with  deep  water  openings  between  them. 

Still  they  are  so  situated  that  there  is  no  direct  channel  through  or  amongst  iheB 
•adapted  to  the  enlai-ged  scale  of  navigation. 

In  fact  the  line  at  present  used  seems  to  be  the  only  one  that  will  admit  vesaeA^  of 
nine  feet  draught  passing  at  low  stages  of  the  water,  and  to  do  even  this  pilots  have  Id 
keep  an  unusual  distance  outside  the  range  between  the  lights^ 

It  is  believed  that  the  upper  light  is  probably  in  the  best  position  that  can  hb 
•elected,  but  the  middle  one  should  stand  further  to  the  south,  otherwise  the  cbannd 
should  be  on  the  south  side  of  it. 

The  position  of  the  lower  light  might  also  be  changed  advantageously  for  the  new 
line,  and  be  so  placed  that  the  north  side  of  the  channel,  after  the  necessary  improTS- 
nients  have  been  made,   will  form  one  continued  straight  line  up  to  the  middle  liglit 

To  admit  of  rhis  arrangera'^nt  being  satisfactorily  carried  out,  all  shoal  patches  and 
the  ptiints  of  any  shoals  that  project  into,  or  in  any  way  interfere  with  a  channel  of  600 
feet  in  width,  should  be  entirely  removed  to  a  depth  of  fourteen  feet  below  low- water 
line. 

To  do  this  from  the  entrance  of  the  Lnchine  Canal  upwards,  would  require  the 
removal  ofaliout  165,000  cubic  yards  of  material,  of  which  there  would  l)e  1 10,000  coble 
yards  of  indurated  clay,  mixed,  so  far  as  could  be  ascertained,  with  about  forty  |>er  cent. 
4>f  boulder  stones  ;  the  other  50,000  cubic  yards  would  be  of  ordinary  clay  and  sand  orm^ 
lying  at  irregular  depths  a  hard  class  of  material. 

The  probable  cost  of  this  work,  including  buoys,  etc.,  would  be  about  $520,000. 
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APPENDIX    No.  35. 


LACHINE    CANAL. 


^PECIFICAIION  for  the  G  nstrwtion  />/  Ttjoo  Lochs,  a  Basin,  Weir, 
etc.,  at  the  MONTREAL  Terminus. 


It  is  proposod  to  form  another  entrance  to  the  canal  from  Montreal  Harbor,  on  the 
outer  or  riverside  ot  the  existing  one.  For  that  purpose  two  locks  are  to  be  con8traoted| 
And  a  basin  foriufd  between  them,  a  weir  and  bridge  abutments  built,  and  such  other 
"ovorks  executed  as  hereinafter  described. 

The  works  are  to  be  situated  in  the  respectiTe  positions  shown  on  the  general  plan 
exhibited,  but  ch^  Department,  of  Public  Works  reserves  to  itnelf  the  right  of  changing 
the  location  of  any,  or  all  of  them,  as  much  as  200  feet  in^  either  direction  from  the  plaoa 
.represented,  or  ol  altering  the  dimensions  of  the  structures  themselves. 

These  changes  may  be  made  either  before  or  after  the  works  are  commenced,  or  at 
%any  time  during  their  progress,  withc»ut  giviug  cause  for  any  increase  or  diminution  in  the 
prices  tendered  for  the  difierent  items  ol  work. 

The  entrance  lock  will  be  placed  so  that  its  upper  gate-quoins  shall  be  nearly  oppo- 
4Bdte  those  in  the  present  ouUec  lock,  at  which  place  the  re8i)ectiv6  centre  lines  will  be 
mboat  180  feet  apart,  and  at  the  head  of  No.  2  Lock  they  will  be  100  feet  apart. 

The  locks  are  to  be  270  fe^t  in  length  between  the  gave-quoins,  45  feet  wide  at 
t>o>ttom,  and  arranged  so  as  to  have  18  feet  depth  of  water  on  the  mitre  sills. 

A  basin  540  feet  long,  and  260  feet  wide,  is  to  be  formed  between  the  locks,  and  made 
<^  aa  uniforn  depth  of  19  feet  below  surface  water  line,  or  1  foot  under  the  top  of  the  sills. 

The  immediate  entrance  to  be  from  80  to  100  feet  in  width,  and  the  bottom  sunk  al 
least  1  foot  below  the  top  of  the  new  mitre  sills,  the  sides  to  be  of  crib  work,  carried  to 
Uie  lieight  of  the  harbor  wharves. 
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The  surface  of  the  ground,  where  the  pit  for  the  outlet  lock  is  to  be  excavated,  is  s 
present  from  6  to  10  feet  over  low-water  mark,  and  liable  to  be  inundated  for  the  ^re«2 
part  of  the  winter  and  spring  months. 

It  was  made  up  of  material  dredged  from  the  harbor  and  dumped  into  the  water  a 
the  natural  bed  of  the  river. 

For  the  space  to  be  occupied  by  the  lower  locks,  as  well  as  for  the  basin,  tb 
material  must  be  removed,  and  the  original  bed  of  the  river  sunk  to  admit  of  the  k 
foundation  being  placed  at  the  required  depth,  and  the  basin  formed  as  above  statecL 

To  effect  these  objects  in  an  expeditious  manner,  the  contractor  must  keep  the  wet 
fully  un watered  during  its  progress  by  pumping  or  otherwise. 

The  second  lock  will  occupy  part  of  the  site  of  the  combined  locks  that  formed  ^ 
outlet  of  the  old  canal,  the  nortii  walls  of  which  it  is  intended  shall  remain  intact 
be  thoroughly  underpinned  at  such  places  as  may  be  necessary.  The  additional  widf 
required  for  the  lock  pit  and  entrances  to  it,  is  to  be  taken  off  the  south-east  or  river  siiic 
and  the  stone  from  the  old  walls,  where  suitable  for  backing,  may  be  placed  where  tbr 
can  be  readily  got  at  for  use  in  the  new  stracture. 

The  material  excavated  from  the  lock  pit,  basin  and  entrances  must  be  placed  so  j 
to  make  up  the.necessary  embankments  on  both  sides  of  the  work,   and  the  side  widb 
the   basin   are  to   be   carried  up  before  the  centre  portion  of  it  is  excavated,  so    that  ^ 
material  can  be  advantageously  used  for  filling  where  required. 

When  forming  the  embankments  in  rear  of  the  lock,  weir  and  basin  walls,  or  whet 
soever  directed,  the  material  must  be  hauled  on  to  the  respective  banks  in  carts  c 
waggons,  and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time,  and  if  the  works  br 
done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  c 
consolidating  the  material. 

The  contractor  must,  in  all  cases^  provide  his  own  service  ground,  and  in  the  pror 
cution  of  the  works,  the  operations  must  be  conducted  in  such  a  manner  as  not  in  u' 
way  to  interrupt  or  endanger  the  navigation  of  the  canal. 

The  work  will  be  let  in  items,  as  stated  in  the  printed  forms  of  tender,  whidi  nei 
be  strictly  adhered  to,  as  no  ofier  will  be  accepted  unless  in  accordance  therewith. 

There  are  to  be  only  two  classes  or  denoninatioss  of  excavation  recognized,  namelj 
''  earth  "  and  "  rock  ; ''  the  former  to  embrace  all  kinds  of  material  found  in  the  cattiofs. 
except  absolutely  connected  "  quarry  rock,"  and  boulders  containing  more  than  one-thoc 
of  a  cubie  yard.  The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removia; 
the  materials,  forming  and  finishing  up  embankments,  and  completing  everythi:;: 
connected  with  the  excavation  of  the  basin,  lock  pits  and  entrances  to  them  in  a  workmaa- 
like  and  satisfactory  osanner,  agreeably  to  the  design  contemplated. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  tk 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  c: 
the  work  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  if- 
apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been  completed  s» 
executed,  the  aggregate  amouiit  shall  be  the  same  as  when  the  respective  total  quantitia 
are  calculated  at  the  piices  stated  in  the  contract 
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Locks. — The  locks,  as  above  stated,  are  to  be  270  feet  in   length  between  the  gate- 
quoins  ;  45  feet  in  width  between  the  side  walls  at  bottom,  and  the  mitre 
(ills  are  to  be  placed  so  as  to  have  a  depth  of  eighteen  feet  water  over  them,  i.e.,  the  sills  of 
tSLch  of  the  new  locks  ai'e  to  be  arranged  so  that  their  tops  shall  be  two  feet  lower  respec- 
d'v^elj  than  those  at  Aie  lower  gates  of  the  present  locks  (Nos.  1  and  2). 

The  faces  of  the  walls  are  to  be  of  dressed  stone,  backed  up  with  lar|i;e  flat-bedded 
s-bones,  laid  throughout  in  hydraulic  cement  mortar,  and  placed  on  a  foundation  of  timber 
SLxid  plank,  prepared  and  arranged  as  hereinafter  described. 

The  pits  excavated  for  them  are  to  be  of  suitable  dimensions  to  admit  the  side  and 
^ring  walls,  and  made  to  correspond  with  such  lines  as  marked  out  by  the  officer  in  charge. 
The  bottom  in  each  case  must  be  made  level  and  smooth  at  the  proper  height  to  give  an 
uniform  bearing  for  the  foundation  timbers. 

The  materials  excavated  from  the  pits,  basins  and  approaches  must  be  hauled, 
deposited  in  embankment  at  the  places  and  in  the  manner  previously  stated. 

In  excavating  the  pit  for  the  second  lock,  the  present  north  wall  of  the  old  locks  is, 
if  possible,  not  to  be  disturbed  ;  and  where  necessary  to  sink  deeper  than  its  foundation, 
the  material  under  it  must  only  be  removed  in  short  stretches  at  a  time,  and  the  under- 
pinning of  that  portion  be  extended  as  far  underneath  as  practicable,  and  fully  carried  up 
:SO  as  to  give  a  proper  support  to  the  wall  above  before  another  stretch  is  dug  out. 

If  found  necessary  to  remove  the  upper  or  any  other  part  of  the  old  wall  referred  to, 
for  the  new  works,  it  must  be  done  ^y  the  contractor  to  such  an  extent,  and  in  such  a 
manner  as  the  officer  in  charge  may  direct. 

Pound ATiON  Timbers — ^to  be  of  pine  12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls'  on 

lK>th  sides ;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of 

-which  must,  however,  extend  from  the  rear  line  of  oae  wall  across   the  chamber  to  18 

inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill, 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
paddle,  well  cut  and  rammed  ;  or  if  directed,  the  spaces,  and  at  the  ends  of  the  timbers, 
must  be  made  up  with  concrete,  their  tops  must  be  dubbed  to  an  uniform  surface  to  afford 
a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counterhewn,  if 
so  directed. 

Mud  Sills. — ^Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  side  walls.  They  are  to  be  of  pine  timber,  12  inches  square, 
arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the  same 
level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well  fllled 
with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ;  they 
are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side,  which 
space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 

Mitre  Sill  Platforms^  to  be  14  feet  in  width,  made  up  of  timbers  12  inches  square 

and  of  a  length  to  reach  from  rear  to  rear  of  the  walls,  all  of 

"which  must  be  counterhewn,  and  well  jointed  with  a  plane,^  so  as  to  make  water-tight 
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joints  for  their  entire  length  and  depth.     They   mfo  to  b^  secured  hy  five  wrought  iror 
•orew-bolts  (l|  inches  diameter),  passiug  horizontally  thix>ugh  the  |ilatfortii. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  dotil«le  niits  and  washers,  is 
order  to  form  a  connecciou  with  shackle  bolts  |m88ii*g  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  ti-enoheii,  or  to  a  Uock  of  masonry  built  f«r 
that  pnqiose. 

The  joints  throughout  must  be  ix^ell  caulked  witli  at  least  two  threads  of  oakum,  and 
eTery  precaution  adopted  to  render  the  whole  water-ciglit. 

Puddle  Tranches,  etc. — Five  or  more  trenches  are  tol»e  cut  across  the  foundatioi 
for  th*»  reception  of  sheet  piles,  namely  :  One  at  the  upper 
aide,  another  at  the  lower  side  of  each  of  the  mitre  sill  plaif  muih,  and  one  at  the  lower  end 
of  the  lock.  They  are  to  l>e  sunk  5  fo't  below  the  foundntion  timbers,  and  are  not  to 
exceed  2^  feet  iu  width.  One  ^de  of  each  ti*ench  munt  be  cut  plumb  and  smooth,  so  as  to 
afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  ai-e  built,  or  anchor  timlM»rs  arrangeil  and  the  piles  placed, 
the  trenches  must  be  well  tilled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  l>est  miiterials  for  that  purpose  whidi 
can  1>e  obtained  within  one  mile  of  the  work,  and  must  lie  eut,  niixe<l,  pre|>ared  and  laid 
as  directed  by  the  officer  in  charge.  Ranges  ot  sheet  piifs,  are  also  to  be  placed  in  the 
foundation  of  the  ohamlier  if  so  directed. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close   vertically,  generally    6  feet 
long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
chamfered   on   the  side  next  the  trench.     When  placed  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  thi*ough  the  top  of  each  plank. 

Floorimo — to  consist  of  two  courses  of  pine  plank  :  the  fii-st,  5  inches  in  thicknesS) 
is  to  extend  over  the  whole  area  of  the  foundation  ;  tmd  the  second  course, 
%  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chaniber  and  at  both  ends  of  tb« 
lock.  They  are  all  to  be  Jointed  with  a  plane,  and  when  i»eing  lahl  must  be  driven  up 
with  wedges  to  water-tight  joints ;  every  three  feet  in  width  ot  phinking,  in  both  oouraes, 
must  break  joints  at  least  4  feet,  and  the  upi^er  course  must,  in  ail  cases,  break  jointa  both 
lengthwise  and  transversely  with  the  one  underueath. 

The  lower  course  to  be  fastened  with  white  oak  treenaiK  9  inches  long  and  1^  inches 
diameter,  two  in  each  end  of  a  plank  and  on  al tenia te sides  at  every  crossing  of  a  timber; 
it  must  be  dubbed  to  an  uniform  surface  liefoie  the  second  course  h  laid,  the  latter  to  be 
fastened  with  piessed  spikes,  two  at  each  end  ot  a  plank,  aud  one  at  each  crossing  of  s 
timber  on  alternate  sides  oi  the  plank. 

Mitre  Sills — to  be  of  the  l»e«t  description  of   white  oak  timber,  properly  squared 
and  dresseil  with  a  pUne.     They  are  to  l)e  framed,  mortised,  tenonned, 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  50  feet  long,  let  2^  feet  into  the  wall  at  each  end.  They, 
as  well  as  the  braces,  must  be  of  a  size  to  stand  19x1^  inches  when  dressed.  The  niitrr 
•ills  are  to  be  19  X  IT  inches,  checked  i  inch  into  the  platform  ti(ul»era,  and  are  to  be 
tenonned  into  each  oiher  at  the  mitre,  and  »«t  the  toe  tenouned  and  boxed  into  the  main 
•ill.  A  check,  1  inch  deep,  2  inches  in  width,  is  to  be  out  in  the  lower  edge  of  the  mi^r^ 
•Ols,  to  receive  the  upper  part  of  the  ends  of  the  first  course  of  plauking. 
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Before  they  are  put  together,  all  the  mortises,  tenons,  and  joints  must  he  well  coated- 
with  white  lead  ;  and  when  about  to  l»e  placed  in  their  lierthH  a  strip  of  ca  ivas,  well 
sattimted  in  hoiling  tar,  is  to  he  placed  in  the  check  formed  in  the  ]>laiform,  into  which 
the  Qiitre  Hills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  l^e  connected  by  straps  of  wrought  iron,  3 J  inches 
widt)  and  tiveeighths  (|)  of  an  inch  thick,  let  in  flush,  fastene^l  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  hh  to  retain  the  full 
8treav;th  of  the  inm  ;  the  bolts  are  to  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^^ 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point.  ^ 

MAS9NRT. — The  locks  are  each  to  be  13  feet  lift,  and  thc\  side  walls  carried  up  to  2 
feet  over  the  surface  water  level  of  the'up[)er  i-each  with  which  the/ 
are  connected,  or  to  a  height  of  34  feet.  The  chamber  walls  are  to  be  1 1  feet  wide  at 
the  bottom,  with  counterlorts  in  rear,  6  feet  long  in  line  of  wall  anri  3  feet  [irojectiou^ 
placed  not  more  than  twelve  feet  apart ;  the  recesses  are  to  be  2  feet  8  inches  deep  at 
top,  and  the  walls  11  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  are  throughout,  to  h*ive  a  batter  of  one  in  twenty^ 
/our  ;  but  the  receas  walls  are  to  be  carried  up  plumb  on  both  front  and  ivar,  except  Itir  a- 
distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chaml)er  and  wiifg  walls  will  be  carried  up  plumb  lo  within  5  feet 
of  the  top  ;  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
term iu ate  within  5  feet  ot  the  top  of  the  coping. 

All  the  masonry  of  the  locks  must  lie  built  of  approved,  sound  and  durable  stones  ; 
tboae  which  form  the  face  work  must  Ije  fiee  from  drys,  seams  or  other  defects,  and 
must  l»e  at  least  equal  in  every  respect  to  the  best  class  of  stones  used  in  the  existing  two^ 
lower  locks. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  coursos  ;. 
tbe  aahiar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  coui-ses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succesaion  to  the  course 
onder  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  faco 
of  the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  a  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head  to* 
1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so- 
that  the  beds  and  end  joints  shall  not  exceed  -j^  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentiuned,  are  to  be  faced  with  » 
good  description  of  coui-sed,  boucharded  woik  (copim;  excepted)  laid  so  that  the  beds  and 
end  joints  shall  not  exceed  \  of  an  inch. 

Cut  Stone — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled,  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their  ariiHeR 
mnst  be  kept  goo<l,  their  U|>|ier  and   lower  beds  made  parallel,  and  their  end  joints  in  all 
cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 

The  l)ack  part  of  the  stones  must  be  hammered  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  f^ce  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  2  and  3  feet  depth  of  beu  in  the  alternate  coursen* 
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In  each  course  must  be  headers  of  at  least  two  feet  length  of  face,  and  4|  feet  depth  d 
bed,  placed  not  more  than  eleyan  (11}  feet  apart  from  centre  to  centre.  The  headers  in 
each  course  are  to  be  arranged  as  nearly  as  possible  midway  between  those  in  the  course 
immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  IS 
inches,  and  care  must  be  taken  that  the  bond,  in  rear  of  the  face  stone,  is  also  properlr 
formed  throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the 
stretchers  [in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  theheadeis 
2^  times  their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  f  the 
length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  ii 
feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5|  feet  face  and 
4 1  feet  bed.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the  face 
stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually  increaaiog 
-downward  at  a  i-ate  corresponding  to  batter  of  the  wall  ;  the  hollow  to  be  dressed  out 
true  and  gmcoth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off  obliquely  to  the 
line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the  engineer,  afta 
the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Recess  Quoins — to  be  also  4J  by  5J   feet,  and  5J  by   4J  feet,  laid  alternately 
out-bond  and  in-bond,  bevf^Ued  as  shown  on  plan-;  tiie  heada? 
to  be  checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-holes. — There  are  to  be  eight  chain  wells  in  the  positioni 

indicated  on  the  plan  ;  each  well  will  be  2  f e^ 
square  inside,  and  the  man-holes  from  them  to  front  of  the  lock  walls,  are  to  be  made  as 
the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to 
prevent  the  chain  when  slack  lodging  in  the  man-holes ;  sheaves  for  the  drag  ehain  are  to 
be  inserted  and  secured  near  the  upper  inner  angles  of  the  mam-holes.  The  face  stones  d 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walk 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Checks. — For  reception  of  stop  timbers,  two  checks  are  to  be  formed  in  the  faces 
of  the   lower   wing  walls  of  both  locks,  and  at  the  upper  wings  of  tbe 
entrance  lock  ;  they  are  to  be  arranged  as  shown  on  plan,  be  2  feet  apart,  12  inche 
wide  and  6  inches  deep  at  the  top,  and  made  plumb  in  the  rear. 

GvARD  Gates. — At  the  head  of  the  second  lock  the  wings  are  to  be  continued  ahovn 
30  feet  upwards   on  a  foundation  of  timber,  concrete  and  plank 
placed  at  the  height  «f  9  feet  over  the  level  of  the  lock  mitre  sills. 

In  the  fate  of  each  of  these  walls  a  recess  is  to  be  formed  for  the  reception  of  a 
guard  gate,  arranged  to  stand  vertically  when  required,  and  to  occupy  a  horiaontfti 
position  when  not  in  use. 

A  range  of  sheet  piles  is  to  extend  across  the  entrance,  and  from  rear  to  rear  of  tbe 
walls  at  the  upper  side  of  the  recess  for  the  gates,  and  anoiiier  at  the  breast  wall  of  like 
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•dimensions  ;  both  couraes  ar(3  to  be  placed  and  secured   as  described  for  those  at  other 
parts  of  t'le  foundation. 

The  top  of  the  breast  wall  of  this  (the  second)  lock,  is  to  be  formed  of  oak  timber 
1 2  inches  square,  and  not  less  than  50  feet  in  length,  well  jointed,  laid  close  and  fastened 
to  the  masonry  underneath  with  foxed-wedged  bolts  one  inch  and  a  half  diameter,  three 
through  each  timber,  and  all  of  them  made  of  such  lengths  as  may  be  directed. 

The  timber  at  the  upper  edge  of  this  platform  must,  however,  be  of  white  oak,  not  less 
than  20  inches  square,  of  sufficient  length  to  extend  3  feet  into  the  wall  on  each  side  ;  the 
upper  edge  to  be  hollowed  out  to  receive  the  lower  side  of  the  stop  gate  ;  it  must  be 
secured  to  the  foundation  timbers  on  whicl>the  breast  wall  is  placed  by  meaijis  of  shackle- 
bolts,  2  inches  diameter,  part  of  which  must  be  arranged  so  as  to  form  anchors  for  the 
collars  attached  to  the  gate. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and 
upwaixls  ;  but  a  course  once  commenced  must  be  continued  the 
same  height  througliout,  and  in  no  case  will  more  than  two  courses  be  allowed  to  make 
up  the  height  of  one  coui-se  of  cut  stone.  '  They  must  be  at  least  20  and  30  inches  depth 
of  bed  in  the  alternate  courses,  and  have  not  less  than  5  feet  length  of  face  in  line  of 
wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4 
feet  depth  of  bed,  placed  not  more  than  12  feet  from  centi-e  to  centre. 

In  all  cases  the  rtmr  }>art/  of  both  headers  and  atretcheis  muse  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  sfcones  must  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  §  of  an  inch. 

Backing — to  consist  generally  of  large  well-shaped  stones,  not  less  than  6  inches 

in  thickness  and  4  feet  area  of  bed^  laid  level  in  full  mortar  beds,  and 

properly  bonded  throughout  the  wall ;  where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

does  not  exceed  that  of  the  facework. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edgoR  of  all  thin  wedged-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it 
must  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next 
course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — of  the  chamber  recesses  and  wing  walls  are  to  be  4  feet  wide  on  top, 

increasing  in  width  downwards  to  the  frost  batter  in  the  rear,  and 

to  the  face  batter  of  the  walla,  except  in  the  recesses,  where  the  face  will  be  plumb.  They 

are  to  be  at  least   1 5  inches  in  height  of  course,  and  not  less  than  4  feet  long  in  line 

of  wall. 
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Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces  will  extend  over  U» 
buttresseH  for  the  chain  wells,  for  the  armngeinents  of  which,  as  wt-U  as  for  the  quoins,! 
detailed  plan  will  be  fui-nished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6J  feet  square  on  top,  and  two 
feet  depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  .kept  full ;  the  upper  bed  and  fnc^ 
neatly  dressed,  and  the  inner  top  arris  rounded  oflf  to  a  i-ailins  of  3  inches.  The  ^hole  to 
be  laid  so  that  the  horioontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1  }-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

The  ascent  fix)m  the  coping  of  the  lower  lock  to  that  on  the  east  side  of  the  basin  is 
to  be  made  by  means  of  steps,  not  exceeding  9  inches  rise,  cut  out  of  the  solid  for  the  iuil 
width  of  the  coping  ;  treads  to  be  of  an  unifotm  width  of  at  Least  12  inches. 

Steps  of  similar  dimensions  and  of  a  like  length  (4  feet)  are  to  be  cut  out  of  the 
solid,  to  form  the  ascent  from  the  coping  of  the  basin  to  that  of  the  second  lock,  arrange, 
laid,  placod  and  secured  in  like  manner  as  those  at  the  lower  end,  on  the  east  side  of  the 
present  lock  (No.  ^) 

In  rear  of  these  steps  in  both  cases,  and  for  such  a  distance  as  may  be  necessary  to 
Bupport  the  roalway  to  be  formed  between  the  locks,  a  wall  is  to  be  cairried  up  of  a  like 
class  of  dressed  stone  and  masonry  as  that  in  the  up|)er  part  of  the  basin,  and  covered 
with  coping  3  feet  in  width,  laid  at  an  angle  to  suit  the  grade  of  the  road. 

Breast  Wall — to  be  of  courwd  masonry,  9  feet  wide  at  bottom,  carried  up  plomb 
in  the  rear  and  battered  to  a  width  of  6  feet  at  top,  and  covered 
with  large  flat-bedded,  scabbled  and  well-jointed  copiug  stones.  The  top  of  the  breast 
Wall  coping  at  the  outlet  lock  is  to  be  6  inches  lower  than  the  bottom  of  the  basin,  and 
■that  above  the  second  lock  is  to  be  of  a  height  to  receive  the  platform  to  be  placed  imme- 
diately below  the  guard  gate. 

The  Basin — is  to  be  excavated  to  such  a  length  and  width  as  may   be   necessary  to- 
admit  of  building  the  dock  walls,  and  leave  the  full  inside  dimensiona- 
previously  stated  (540  by  260  feet). 

The  aide  or  dock  walls  are  to  be  of  masonry,  laid  in  hydraulic  cement  mortar,  on  a 
foundation  of  timber  and  plank,  placed  so  as  to  be  one  foot  below  the  bottom  of  the  basin. 

The  timbers  forming  the  fbundatiun  are  to  be  of  pine  1 2  inches  square,  in  lengths  of 
from  30  to  50  feet,  counterhewn,  laid  longiUidinally  in  fire  continuous  ranges — one 
corresponding  with  the  front  line,  and  another  with  the  rear  line  of  the  res[>ective  walls — 
the  other  three  intermediate  ranges  being  placed  so  as  to  leave  the  intervening  spaces 
nearly  equal ;  a  timber  is  also  to  be  placed  at  the  rear  line  of  each  counterfort  They 
mvst  all  be  laid  so  that  no  two  joinla  on  adjoining  ranees  shall  be  nearer  than  6  feet  of 
each  other ;  and  in  all  cases  the  timber  must  rest  uniformly  on  the  bottom  throughont 
their  entire  length. 

All  the  spaces  between  them  must  be  filled  with  the  best  description,  of  puddle,  well 
cat,  rammed  and  pounded,  or  with  conci*ete,  as  may  be  directed. 
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Tim  top  of  the  timbers  when  laid,  if  required,  must  be  dubbed  to  an  nmform  surface 
%o  receive  the  covering,  which  is  to  consist  of  3-inch  pine  phiiik  laid  obliquely  to  close 
jointH,  and  secured  with  7-iach  pres^nd  spikes,  two  at  each  end,  and  one  at  every  crossing 
oi  a  timber. 

A  range  of  sheet  piles  is  to  be  placed  along  the  toe  of  the  dock  walls  for  the  whole 
distance,  or  to  such  other  extent  aa  may  be  required  ;  where  used  they  ai-e  to  be  of  like 
-tlimensions,  secured,  and  the  trenches  made  for  theui  filled,  in  the  manner  described  for 
those  in  the  locks. 

For  the  side  walls  of  the  approaches,  etc.,  above  the  second  lock,  foundations,  similar 
"to  those  above  refeired  to,  are  to  be  prepared  and  laid  at  a  like  depth  below  the  water 
.sarface  as  that  above  stated. 

Dock  Walls. — Alon^ide  the  ba^-in  between  tke  locks,  and  for  the  approach  above 
the  second  lock,  walh  are  to  l>e  built  to  correspond  with  the  lines 
represented  on  the  ])lan.  They  ai^e  to  be  9  feet  widl^  at  bottom,  with  counterforts  iu  rear 
6  leet  long  in  line  of  wall  and  3  feet  projection,  at  intervals  of  TJ  feet.  The  face  of  the 
wall  to  have  a  batter  of  one  in  twenty-four,  and  the  back  carried  up  plumb  to  within  5 
feet  of  the  top,  where  the  counterforts  will  teruiinate,  and  the  whole  batter  uniformly  to 
the  rear  line  of  tht)  coping. 

For  1 8  feet  over  the  foundation,  the  face  of  the  walls,  as  well  as  those  at  the  upper 
approach  to  the  second  lock,  are  to  be  of  coursed  woik,  the  stones  of  which  are  are  to  be 
acabbled  and  dressed  so  that  they  can  be  laid  throughout  iu  such  a  manner  as  not  to 
exceed  five  eighths  (|^)  of  an  inch  mortar  joints.  They  are  not  to  l)e  less  than  9  inches 
in  height,  but  it  U  n^t  necessary  that  a  course  should  be  coutinuous  of  the  sxme  height  for 
a  dicttaDce  of  moi*e  than  20  feet,  provided  the  stones  are  checked  where  the  course  is 
broken,,  so  as  to  admit  of  securing  in  all  cases  a  bond  of  at  least  12  inches. 

The  face  of  the  stones  must  invariably  be  picked  or  scabbled  to  lines  corresponding 
to  the  position  they  are  to  occupy  in  the  work,  and  in  depth  of  bed  and  otherwise  they 
Bust  1)0  of  like  dimensions  (20  and  30  inches  depth  of  bed  in  alternate  courses,  and  have 
as  many  similar  sized  headers  4  feet  depth  of  bed  in  every  course)  as  described  for  the 
ehamber  work  of  the  locks. 

For  the  upper  4  feet  in  height,  the  face  of  the  dock  walls  and  side  walls  above^the 
second  lock,  are  to  be  of  cut  stone  of  like  dimensions,  dressed  throughout  in  every  respect, 
and  laid  to  -^  of  an  inch  mortar  joints,  and  bonded  as  desciibed  for  the  facework  at 
both  ends  of  the  locks,  %  e,,  the  stones  must  be  at  least  two  and  t/iree  feet  depth  of  l*ed  in 
the  alternate  courses,  with  headers  in  each  course  4  feet  depth  of  bed,  placed  not  more 
than  9  feet  apart     * 

The  whole  of  them  must  be  dressed  to  the  batter  of  the  walla,  the  arrises  kept  good, 
apper  and  lower  beds  made  parallel,  and  the  end  joints  kept  full  for  at  least  two-thirds 
the  depth  of  their  beds.  The  backs  of  the  stones  must  be  haramei-od  or  picked  off  to 
such  lines  that  the  backing  stones,  when  laid,  may  foi*m  with  them  joints  not  exceeding 
cue  inch  in  width. 

Backing — to  be  of  a  like  class  of  stone,  and  laid  as  described  for  the  rear  part  of  the 
lock  walls. 

OopiNO  Stokes — to  be  4  feet  wide  on  top,  increasing  in  width  downwards,  correspond- 
ing to  the  iVost  batter  in  the  rear  and  to  the  face  batter  of  the  walls. 
l*hey  must  be  at  least  11^  inches  in  heigjxt  of  course,  4  feet  long  in  line  of  wall — be  dressed 
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in  every  respect,  and  laid  to  such  joints,  and  be  secured  with  dowels  in  like  manner  as 
described  for  the  coping  on  the  chamber  walls  of  the  lock*!. 

Abutments — and  a  centre  bearing  are  to  be  constructed  for  a  swing  bridge  above  tht 
second  lock,  at  the  places  indicated  on  the  plan.  They  are  to  be  carried 
up  to  within  about  2  feet  of  the  water  surface  with  stone  of  like  dimensions,  prepared, 
dressed  and  laid  as  described  for  those  of  the  chamber  walls  of  the  locks.  For  all  aagles 
large-sized  quoins  are  to  be  prepared  and  properly  laid  so  as  to  bond  over  and  with  &u:k 
other,  as  well  as  with  the  adjoining  stones. 

From  the  height  above  stated,  the  face  work  of  the  walls  connected  with  the  bridge 
work  is  to  be  of  cut  stone  of  like  dimensions,  dressed  and  laid  as  described  for  the  upper 
part  of  the  basin  and  retaining  walls,  and  carried  to  the  height  shewn  on  plans,  recessad, 
curved  and  otherwise  adapted  for  the  toe  and  the  turntable  on  which  the  bridge  is  to 
move. 

The  coping  stones  to  be  at  least  fifteen  inches  in  deptli  and  of  large  dimensions; 
those  under  the  turntable  to  form  a  circle  to  support  the  track*way  for  the  rollei-s. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 

All  the  masonry  in  the  pillars  and  side  walls  forming  the  west  approach  to  the 
present  bridge  is  to  be  taken  down  and  rebuilt  at  the  western  entrance  to  the  nev 
structure,  and  similar  pillars,  walls,  etc.,  are  to  be  constructed  on  the  east  side,  for  whick 
materials  must  bt?  provided  and  the  necessary  work  done  by  the  contractor. 

Waste  Weir. — ^The  retaining  wall  on  the  east  side  is,  for  a  distance  of  about  40 
feet,  to  be  formed  into  a  weir  for  discharging  the  water  from  basin 
No.  2,  when  such  a  course  is  necessary. 

This  weir  is  to  have  an  over-fall  of  about  40  feet,  including  the  space,  occupied  by 
the  centre  pier  to  be  built  for  the  support  of  a  bridge,  and  the  platform  for  working  tl» 
sluice-gates. 

At  this  place  the  retaining  wall  is  to  be  made  12  feet  in  thickness,  without  counter- 
forts. On  the  upper  side  it  is  to  have  the  usual  batter  of  one  in  twenty  four,  up  to  the 
bottom  of  the  sluice-ways,  where  an  oilbet  of  16  inches  is  to  be  made.  On  the  lower  side 
the  wall  is  to  be  plumb,  and  have  an  offset  of  9  inches  to  receive  the  floor  of  the  raceway. 

The  floor  timbers  are  to  be  built  into  the  retaining  wall,  and  cai'e  taken  that  a  water- 
tight connection  with  it  is  formed. 

Immediately  below  the  breast  wall  the  top  of  the  floor  is  to  be  6  inches  under  the 
sills  of  the  sluices,  thence  the  race  will  have  a  declivity  outwards  to  the  river  of  one  indi 
in  a  hundred  feet. 

It  is  to  be  cleared  out  and  excavated  to  a  width* of  33  feet,  and  the  bottom  trimaiei 
80  as  to  give  an  uniform  bearing  to  the  foundation  timbers. 

These  timbers  are  to  be  12  inches  square,  laid  12  inches  apart,  and  the  spaces 
between  them  filled  with  a  fi;ood  descriptiom  of  puddle,  well  beaten  down. 

The  floor  to  be  of  3-inch  pine  plank,  fastened  with  white  oak  treenails  9  inches  long, 
1}  inch  diamoter,  and  a  second  coarse  of  plank  2  inches  in  thickness  is  to  be  laid  and 
fastened  with  spikes  between  the  side  walls. 
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Adjoining  the  retaining  wall  the  foundation  will  be  68  feet  wide,  or  of  sufficient 
^idth  to  admit  of  (he  wing  walls  being  laid  to  the  angles  necessary  to  connect  with  the 
side  walls  of  the  raceway. 

There  are  to  be  three  or  more  rangea  of  sheet  piles  across  the  foundation,  sunk  5  feet 
below  the  bottom  of  the  timbers,  airanged,  placed  and  secured  in  like  manner  as  described 
for  those  in  the  lock  foundations. 

The  masonry  of  the  wings  to  be  of  rock  work  ;  faoe  stones  to  be  18  inches  and  2  feet 
depth  •f  bed  in  the  alternate  courses ;  with  headers  3^  feet  depth  of  bed,  and  not  more 
than  10  feet  apart  in  every  course,  dressed  and  laid  so  that  the  end  joints  shall  not  exceed 
§  of  an  inch. 

Bbeast  Wall — to  be  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
with  headers  in  each  course  4^  feet  deep,  placed  not  more  than  9  feet 
apart ;  all  of  them  X6  be  dressed  so  that  the  horizomtal  and  vertical  joints  shall  not  exceed 
•J  of  an  inch.  The  upper  side  to  be  plumb,  dressed  fair  and  smooth  to  receive  the  frame- 
work of  the  sluices,  and  the  lower  side  to  be  rock-faced  work,  laid  to  a  batter  of  about  4 
inches  to  the  foot  rise. 

There  are  to  six  sluice-ways  through  this  wall,  each  4  feet  wide  and  4  feet  high,  the 
sides  of  which  are  to  be  dressed  smooth  ;  sills  and  lintels  to  be  6  feet  long  each,  and  the 
thickness  of  the  piers  to  be  made  up  of  one  stone  the  full  width  (2  feet). 

Bbeast  "Wall  Coping — to  be  dressed  6  feet  wide  on  top,  increasing  in  width  down- 
wards ;  the  stones  are  to  be  well  dowelled  together. 

Wing  coping  to  be  3^  feet  wide,  to  have  tke  beds  and  joints  kept  full  throughonti 
and  top  neatly  boucharded. 

Backing — to  be  of  a  like  class  of  work  as  that  described  far  the  rear  part  of  the  lock 
walls. 

Side  Walls — for  the  raceway  to  be  6  feet  high,  4  feet  wide  at  bottom,  carried  up 
plumb  on  the  back  and  have  a  batter  on  the  face  of  2  inches  to  the 
foot  rise.     Thej  are  to  be  of  the  best  description  of  rubble  masonry  ;  the  stones  of  tke 
face  to  be  properly  scabbled  to  the  position  they  are  to  occupy  in  the  work. 

Two  or  more  counterforts,  each  2  feet  x  3  feet,  to  be  carried  up  in  the  rear  of  eaeh 
wall  at  such  places  as  may  be  required.  Coping  to  be  at  least  9  inches  thick,  and  of 
sufficient  width  to  cover  the  wall,  and  must  be  scabbled  so  as  to  lay  to  close  joints. 

At  the  inside  foot  of  the  walls  of  the  raeeway  and  wing  walls  of  the  weir,  angle 
timbers  are  to  be  scribed  to  the  faces  of  the  walls  and  fastened  to  the  foundation  timbers 
with  bolts,  in  tke  manner  directed. 

All  the  masonry  to  be  laid  in  the  best  hydraulic  cement  mortar. 

CoNCBETKr-^lier©  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required. 

MoBTAB. — The  whole  masonry  of  the  locks,  basin,  walls,  bridge  abutments  aud 
weir  must  be  laid  in  mortar  made  of  the  best  hydravdic  cement,  mixed 
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with  clrtan,  large-grained,  sharp  sanci,  generally  in  the  proportion  of  two  of  sand  to  one  of 
oement,  or  such  other  proportions  as  may  be  directed. 

The  cenaent  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  ase^ 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by 
the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  fur  immediatd 
use,  and  it  must  be  prepai*ed  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 

Groiit  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortal ,  or  by  using  abcut  I  ^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as  miidi 
water  as  may  be  required  tu  m  vke  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  othei'wise,  if  considered  necessary,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  impropo* 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
Adheres  to  them,  and  ui  warm  weather  the  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  ai'e  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
pi-otect  them  from  the  action  of  frost. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  untinisbed  courses  at  one  time,  and  m 
that  one  wall  shall  not  be  camed  up  more  than  one  courae  higher  than  the  other. 

The  stones  must  be  prej>ared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course  ar» 
to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
Must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

Puddle  Beds, — in  rear  of  the  lock,  basin  and  retaining  walls,  as  well  as  at  those  of 
the  bridge  abutments,  weir  and  raceway,  to  be  3  feet  in  \»idth, 
carried  the  entire  height ;  they  must  l>e  made  of  the  besc  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  iachas  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds, 
where  required  at  other  places,  are  to  be  made  in  a  similar  way  and  of  such  dimensions  as 
may  be  directed. 

The  channel  between  the  outlet  lock  and  harbor  is  to  be  80  feet  in  width  immediately 
below  the  lock,  increasing  outwards  to  100  feet  in  width  ;  the  north-west  side  to  be  oa 
the  same  line  as  that  cf  the  basin  between  the  locks,  and  the  additional  width  formed  on 
the  side  next  the  river. 

The  aides  are  to  be  of  continuous  crib  work,  25  feet  wide,  carried  to  the  same  height 
as  the  adjoining  harbor  docking,  and  to  which  they  are  to  be  connected.  The  entin 
bottom  is  to  be  sunk  one  foot  below  the  top  of  the  new  mitre  sills,  or  3  feet  below  iboai 
of  the  present  lock. 
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The  pier  work,  from  tlie  foundation  up  to  low-water  line,  may  be  built  of  pine, 
liemlock,  spruce,  ash  or  elm  timber  12  inches  square,  sound  and  of  good  quality. 

The  outer  timbers,  or  those  of  the  face  and  ends,  must  be  framed  and  laid  so  that  the 
horizontal  joints  between  the  courses  shall  be  close  for  at  least  two-thirds  of  their  length, 
and  nowhere  exceed  one-half  (^)  inch  joint. 

At  the  angles  they  are  to  be  connecter!  by  means  of  double-bevelled  dovetails, 
arranged  so  tha^t  every  end  timber  shall  be  dovetailed  into  two  sido  timbers,  and  the  sides 
be  similarly  placed  between  those  forminjj  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  three-fourths  (J)  of  an  inch  diameter  is  to  be  driven  through 
^he  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  placed  not  more  than  10  feet  apart,  and 
so  arrangei  that  the  ties  resting  on  the  respective  rounds  of  timl>er 
-^hall  be  mid-way  between  those  of  the  courses  immediately  l>elow  and  above.  Their  ends 
:are  to  be  dovetailed  3 J  inches  into  the  timV>ers  under  and  over  them,  and  a  rag  bolt  2J 
feet  long,  seven-eighths  ({)  of  an  inch  diameter  is  to  be  driven  through  the  head  of  each 
tie  into  the  timbers  underneath. 

Longitudinal  Ties— 10  inches  thick  are  to  be  framed  into  and  dovetailed  between 

the  alternate  courses  of  end  timbers,  and  be  secured  by  liolti 

in  like  manner  as  described  for  the  transverse  ties,  into  which  they  are  to  be  notched 

and  fastened  at  the  crossing!*}  by  means  of  white  oak  ti*eenails  2  inches  diameter  and  16 

inches  long. 

The  ties  to  be  supported  on  blocks  where  required. 

The  bottom  of  the  cribs  must  be  adapted  to  the  place  they  are  to  occupy  when  sunk, 
4ind  the  cross  ties  in  the  first  full  course  are  not  to  be  more  than  two  feet  apart. 

Immediately  after  a  crib  has  been  moored  in  its  proper  position,  a  platform  must  be 
laid  over  it  of  sufficient  size  and  strength  to  carry  enough  stone  to  sink  it,  and  when  thus 
sunk,  and  ascertained  to  be  at  the  right  place  and  line,  the  crib  is  to  be  filled  with  such 
ooarse  material  from  the  excavation  as  the  officer  in  charge  may  direct 

Superstructure — to  be  carried  np  to  the  same  height  as  the  adjoining  dock  walls ; 

sides  to  be  of  pine  timber  12  inches  square,  in  lengths  of  30  to  50 

feet,  laid  close.     Gross  and  hmgitudinal  ties  to  be  also  of  pine   10  inches  thick,  framed, 

-dovetailed  into  the  sides  and  ends,  notched  at  the  crossings,  and  be  secni^ed  with  treenails 

jind  rag-bolts  of  .like 'dimensions  as  described  for  the  crib  work  underneath. 

The  top,  front  and  rear  timbers  to  be  checked  3  inches  to  receive  the  ends  of  the 
••overing. 

Stringers— of  flatted  piine  timber,  to  form  bearings  for  the  top  covering,  are  to  be 

placed  not  more  than  4  feet  apart,  checked  so  that  the  upper  sides  shall 

be  of  a  like  height  as  the  check  in  the  side  timbers ;  they  are  to  be  fastened  with  rag- 

%oIt8  three- fourths  (|)  of  an  inch  diameter  and   12  inches  long,  one  at  each  end  and 

'OroB&ing  of  a  tie. 

The  interior  of  the  superstnicture  must  be  filled,  as  the  work  progresses,  with  coarse 
material  selected  from  the  excavation,  and  care  taken  that  it  be  well  packed  around  and 
iMtween  the  ties,  as  well  as  to  have  the  top  properly  levelled. 
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Top  Covebing — to  be  of  3-inch  pine  plank,  laid  crosswise,  1  inch  apart,  and  fastened 
at  the  ends  and  every  crossing  of  a  stringer  with  7-inch   pressed 
spikes. 

Mooring  Posts — are  to  be  placed  30  feet  apart,  on  both  sides  of  the  entrance,  of 

white  oak  timber   10  feet  long  16  inches  in  diameter,  properly 

dressed,  covered  on   top  with  a  cast  iron  cap-piece,  and  aritinged  in  cases  or  boxes  of 

hardwood  or  tamarac  plank,  bound  with  iron  and  secured  to  the  timbeis  of  the  doddng, 

or  otherwise,  as  may  be  directed. 

Tlie  sides  of  the  suf>erstructure,  from  the  top  to  low-water  line,  must  be  hewn  down 
neatly  to  lines  corresponding  to  the  position  of  the  work,  and  everything  done  that  is 
necessary  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

The  comers,  for  25  feet  each  way,  must  be  sheeted  with  4-inch  tamarm;  plank,^ 
extending  from  the  top  downwards  to  4  feet  under  low- water  line.  Plank  to  be  fastened 
with  9-inch  pressed  spikes,  and  further  secured  with  straps  S  inches  wide,  by  half  an  inch 
thick,  of  wrought  iron,  placed  not  more  than  3  feet  apart  vertically.  The  straps  are  to  be 
punched  at  every  12  inches,  and  the  holes  countersunk  to  receive  the  heads  of  the  fasten- 
ing bolts,  which  are  to  be  three-fourths  of  an  inch  diameter  and  If  inches  long. 

Wharves. — At  both  ends,  and  along  the  river  side  of  the  basin^  a  continuous  wharf 

25  feet  in  width,  is  to  be  form<)d  at  the  same  height  as  the  coping  of  the 

walls  where  they  connect,  and  have  a  descent  outwards  of  6  inches  or  more,  as  may  be 

directed ;  the  horizontal  sleepers  of  which  may  be  of  flatted  cedar,  10  inches  thick,  placed 

not  more  than  3^  feet  apart. 

The  sleepers  to  be  anchored  by  means  of  tie  rods,  or  otherwise,  to  cross  sills  12  feet 
apart,  placed  at  least  4  feet  below  the  surface  of  the  bank. 

The  spaces  between  the  sleepers  are  to  be  filled  with  broken  stone,  well  beaten  down, 
and  the  covering  is  to  consist  of  an  approved  quality  of  3-inch  pine  plank,  laid  so  as  ta 
break  joint  every  three  plank,  and  lengthwise,  either  laid  close  or  |  of  an  inch  apart, 
as  may  be  directed  ;  fastened  with  7-inch  pressed  spikes,  two  at  each  end  of  a  plank  and 
one  on  al  ^emate  sides  at  each  crossing  of  a  sleeper. 

Anchor  bolts,  passing  down  into  the  fourth  course  of  masonry  from  the  top,  are  to  be 
placed  40  feet  apart  at  the  ends  and  sides  of  the  basin. 

Their  upper  ends  are  to  be  a  little  below  the  top  of  the"  coping,  which  is  to  be 
hollowed  out  to  receive  mooring  hooks,  that  are  to  be  fastened  and  arranged  to  the  ends 
of  the  bolts  in  a  similar  manner  as  those  on  the  north-west  side  of  the  present  lower  basin. 

From  the  water-wheel,  which  works  the  swing  biidge  above  the  lock,  a  cast  iron  pipe, 
18  inches  in  diameter,  is  to  be  laid  and  continued  downwards,  so  as  to  discharge  the 
water  used  for  that  purpose  4  feet  below  the  surface  of  the  present  basin  (No.  1). 

This  pipe  must  be  laid  as  early  as  possible  after  the  works  are  commenced. 

After  the  spaces  between  the  respective  ranges  of  locks  and  basins  have  been  carried 
to  tke  proper  height,  the  surface  must  be  graded  transversely,  so  as  to  form  a  doable 
roadway  with  an  inclination  towards  the  centre.  Between  the  head  of  the  first  lock  and 
the  basin,  also  from  the  basin  to  the  foot  of  the  second  lock,  the  longitudinal  grades  are 
to  be  about  4  to  1. 
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The  whole  of  this  space  is  to  be  macadamized,  except  the  centre,  which  is  to  he- 
occupied  by  the  water-table. 

Macadamizing  to  be  throughout  12  inches  in  depth,  and  may  consist  of  granite 
boulders  or  good  limestone,  broken  to  such  dimensions  that  none  of  the  stone  used  for 
the  lower  6  inches  in  depth  shall  exceed  3  J  inch  measured  in  any  one  direction ;  and  for 
the  upper  6  inches  they  are  to  be  broken  so  that  the  largest  stone  in  longest  dimension 
can  be  passed  through  a  ring  of  2  inches  diameter. 

After  the  second  course  or  layer  of  stone  has  been  put  on,  the  top  must  be  blinded 
with  coarse  sand  or  fine  gravel  for  an  average  depth  of  3  inches,  and  the  whole  must 
then  be  compressed  by  means  of  a  heavy  roller  drawn  at  least  ten  times  over  every  part 
of  the  surface  that  has  been  macadamized. 

The  water-tables  to  be  formed  of  a  durable  class  of  sound,  well-shaped  stones,  from  8  to 
10  inches  in  dei)th,  pitched,  laid  close  together,  and  properly  bedded  in  well-pounded  sand. 

The  upper  surface  of  them  to  be  concave  6  inches  or  more  transversely,  laid  straight 
on  the  sides,  and  have  a  width  of  from  3  to  5  feet,  as  directed. 

From  the  side  of  the  first  lock  and  basin  outwards,  the  bank  is  to  be  graded  to  such 
a  width  and  inclination  as  may  be  directed ;  and  that  part  of  it  beyond  the  wharf,  and  at 
the  upper  end  of  the  basin,  also  to  the  eastward  of  the  second  lock,  as  well  as  the  new 
part  of  Mill  Street,  must  be  macadamized  to  a  depth  of  12  inches,  with  stone  of  a  like 
claFS,  broken  and  laid  in  a  manner  similar  to  that  above  described  for  the  road  between 
the  two  ranges  of  locks. 

Where  the  new  bank  or  roadway  is  higher  than  the  adjoining  harbor  property,  the 
outer  edge  of  it  is  to  be  made  with  a  slope  of  3  horizontal  to  1  vertical,  the  face  of  which 
must  be  formed  of  pitched  stone  not  less  than  18  inches  in  depth,  well  laid  and  pounded. 
down  to  an  uniform  surface,  and  afterwards  blinded  with  coarse  sand. 

At  the  foot  of  the  slope  a  water-table  is  to  be  formed,  if  so  directed. 

The  gates  of  the  old  locks,  and  the  sluices  of  the  waste  weir  are  to  be  carefully 
removed  by  the  contractor,  and  transported  to  such  a  place  in  the  vicinity  as  may  be 
directed,  where  they  are  to  remain  the  property  of  the  Department  of  Public  Works. 

At  the  place  where  the  lower  entrance  is  to  be  formed,  about  150  feet  of  the  existing 
pier  work  must  be  entirely  removed,  to  admit  of  the  new  side  piers  being  constructed,  and 
forming  a  channel  of  the  wjdth  and  depth  previously  stated. 

In  doing  this  care  must  be  taken  not  to  injure  the  adjoining  parts  of  the  structure, 
and  to  make  such  arrangements  that  the  new  work  can  be  connected  with, the  old  pier  in 
a  strong,  substantial  and  satisfactory  manner. 

When  proceeding  with  the  works,  the  contractor  must  conduct  his  operations  in 
such  a  manner  as  not  to  interrupt,  impede,  or  in  any  way  interfere  with  the  navigation 
of  the  canal,  or  the  towing  of  vessels  between  the  harbor  oV  Montieal  and  the  basin  above 
the  second  lock. 

In  the  delivery  of  materials,  as  well  as  in  every  other  respect,  he  will  be  subject  to 
the  canal  regulations  now  in  force,  or  such  others  as  may  be  adopted  or  sanctioned  b^ 
His  Excellency  the  Governor-General  in  Council. 


Digitized  by  VjOOQIC 


442 

He  must  also  construct  aud  mjiintain  during  the  progress  of  the  works,  at  his  owa 
«ost  and  expense,  a  temporary  bridge  in  such  a  i>osition  as  to  accommodate,  and  sutiicientlj 
strong  to  admit  of  passing  the  heaviest  kind  of  public  traffic,  and  otherwise  meeting  the 
requirements  of  Mill  Sti*eet,  to  the  full  satisfaction  of  the  officer  in  charge. 

As  previously  stated,  the  place  where  the  works  are  situated  is  liable  to  be  inundated 
for  the  gi^ater  part  of  the  winr^r,  consequently  the  whole  must  be  several  times  pumped 
out,  and  ds  the  material  to  be  removed  from  the  site  of  the  outlet  lock  and  basin  has  been 
chiefly  formed  from  dredging,  damped  on  the  natural  bed  of  the  river,  there  is  every 
probability  that  considerable  leakage  will  have  to  be  contended  with.  The  contractor 
must  therefore  provide  sufficient  pumping  (lOwer  to  unwaterthe  whole  expeditiously  when 
required,  and  to  keep  the  different  places  as  nearly  as  possible  dry  when  the  works  are  in 
{progress.  He  muit  construct  coffer  dams  wherever  it  may  be  necessary  to  keep  out  the 
river  or  other  water,  or  to  guard  against  leakage,  springs  or  surface  drainage. 

The  cost  of  all  such  dams,  together  with  the  expense  of  pumping,  baling,  removing 
ice  and  snow,  and  every  contingency  directly  or  indirectly  connected  with  the  unwatering 
of  the  look-pits,  basin  and  all  other  portions  of  the  works  during  their  progress,  and  up 
to  the  full  completion  of  the  whole  aud  tKe  satisfactory  removal  of  all  coffer  dams  and 
other  temporary  works,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender  for 
iinwatering  the  works. 

If  the  Department  of  Public  Works  considers  it  necessary  to  drive  piles  at  any  part 
or  for  the  whole  of  the  foundation  of  the  outlet  lock,  piles  of  an  approvetl  class  and 
dimensions  must  be  provided  and  driven  by  the  contractor  in  a  satisfactory  manner,  and 
have  their  tops  pi*operly  levt^llcd  to  form  an  uniform  bearing  lor  the  foundation  or  oUier 
iimbei^. 

The  lock  gates,  guard  gate  and  swing  bridge,  as  well  as  the  machinery  for  working 
them,  will  form  a  separate  contract ;  but  all  the  masonry  required  is  to  be  done  by  the 
contractor  for  the  locks. 

Detailed  Plans. — The  plans  exhibited  are  only  imtended  to  show  the  contemplated 

arrangement  and  general  mode  of  construction;   but. detailed 

working  dniwings,  arranged,  modified  and  adapted  to  each  lock,  foundation,  etc.,  etc..  and 

for  all  such   other  parts  of  the  structures  as  may  be  required,  Y^ill  be  furnished  as  the 

works  proceed. 

Material,  Servicb  Ground,  etc. — ^The  contractor  must  provide,  at  his  own  cosi 

and  ex|)ense,  all  the  service  ground  that  may  be 
requii'ed  for  placing  orprepaiing  materials.  He  must  also  provide,  furnish  and  deliver, 
at  his  own  cost,  all  necessary  materials,  and  procure  all  plant,  tools,  implements,  derrick^ 
mnchinery  aiid  labor,  and  everything  necessary  for  the  satisfactory  execution  and  com- 
pletion of  the  work  as  contemplated  in  this  speoification. 

All  materials  must  be  of  the  best  class  of  their  respective  kinds,  and  the  prices 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  pui^haae, 
delivery,  woikmanship  and  every  contingency  connected  with  the  due  prosecution  of  IJm 
work  as  herein  described  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  be  accepted  shall  be  subjected  to  all  the  clauses  and 
conditions  in  regard  to  payments,  retained  ]>ercentage  i\nd  otherwise  of  the  contraetB 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominion 
of  Canada,  and  to  such  other  special  conditions  as  the  nature  of  these  particular  workf 
may,  in  the  opinion  of  the  Minister  of  Public  Works,  seem  to  demand. 
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The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"**  Tender  "  has  been  accepted  shall  have  entered  into  contract  with  the  DepaHment  of 
Public  Works,  and  must  be  proceeded  with  in  such  a  manner  that  the  pits  for  both  locks 
and  seats  fur  the  basin  walls  shall  be  excavated  to  the  full  depth,  and  tbe  foundation  of 
all  of  them  laid,  on  or  before  the  15th  day  of  August,  1874  ;  and  at  least  G  feet  in  height 
of  the  respective  walls  built  and  fully  banked  up  on  or  befote  the  20th  day  of  October, 
1874,  and  flooded  with  water  or  otherwise  protected  from  the  action  of  the  frost  by  the 
10th  day  of  November  following ;  and  the  whole  of  the  work  embraced  in  the  contract 
•completed  on  or  before  the  20bh  day  of  November,  1875. 

JOHN  PAGE, 
Chief  Engineer  of  Pvhlic  Worlm, 

I>BPABT]IENT  OP   POBLIC   WORKS, 

Ottawa,  10th  June,  1873. 
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APPENDIX  No.  36. 


LACHINE    CANAL 


SPECIFICATION  Jw  the  Constntction  of  Wellington  Basin,  and  the 
Enlargement  ojtd  Deepening  of  Basin  No.  2, 


The  present  basin,  known  as  No.  2,  is  to  be  enlarged  by  removing  the  triangular 
point  of  land  lying  north  of  the  road  between  Wellington  Street  Bridge  and  the  Wast© 
Weir  at  Tate's  Dock.  This  space,  together  with  a  channel  connected  with  it,  of  8ad» 
dimensions  and  in  the  position  indicated  on  the  general  plan,  will  be  sunk  to  a  depth  of 
19  feet,  and  all  other  parts  of  the  basin  made  13  feet  in  depth.  The  new  basin  to 
be  constructed,  named  Wellington  Basin,  is  to  be  19  feet  in  depth  and  1,250  feet  in 
length,  with  a  clear  space  of  225  feet  between  the  side  or  dock  walls,  and  made  so  as  to 
correspond  with  the  lines  represented  on  the  plan  and  marked  out  on  the  ground. 

Along  the  east  and  west  sides  and  south  end  of  th«^  new  basin,  the  banks  are  to  be 
made  up  to  the  height  of  theidock  walls,  or  3  feet  over  canal  surface,  and  for  such  widths- 
as  maj  be  required  for  roads,  warehouse  lots,  etc. 

The  material  used  for  this  pui'pose  is  to  be  taken  from  the  excavation,  and  the 
balance,  together  with  that  from  the  enlargement  and  deepening  of  No.  2  Basin,  must  be- 
hauled  a(kd  spoiled  in  the  bed  of  the  river,  immediately  below  the  embankment,  forming 
the  west  approach^  to  Yictoria  Bridge,  or  at  such  other  places  as  the  Department  of 
Public  Works  may  authorize,  without  increasing  the  length  of  haul. 

Wellington  Basin — la  tm  be  excavated  of  sufficient  length  and  width  to  admit  of 
building  the  necessary  dock   walls,  and   leaving  it  the  foil 
dimensions  above  stated  (1,250  ft.  by  225  fl). 

The  bottom  is  to  be  trimmed  to  a  fair  surface  at  the  level  of  10  feet  below  the  top 
of  the  lower  mitre  sill  of  Lock  No.  3,  and  an  allowance  of  one  horizontal  to  one  vertiyeti 
will  be  made  for  slopes  on  both  the  sides  and  ends  of  the  basin* 
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The  dock  walls  are  to  be  of  masonry,  laid  in  hydraulic  cement  mortar,  on  a  foundation 
of  timber  and  plank  placed  so  that  their  upper  side  shall  be  on  the  same  level  as  the 
Attorn  of  the  basin. 

The  seat  for  the  walls  must  be  excavated  first,  so  that  the  excavation  of  the  basin 
and  making  up  of  the  banks  can  be  proceeded  with  simultaneously  with  the  building 
op«rations. 

llie  timbers  forming  the  foundations  are  to  be  of  pine,  12  inches  square,  in  lengths  of 
from  30  to  50  feet,  counterhewn,  laid  longitudinally  in  five  continuous  ranges,  one 
corresponding  with  the  front  line,  and  another  with  the  back  line  of  the  respective  walls  ; 
the  other  thr  ee  intermediate  ranges  being  placed  so  as  to  leave  the  intervening  spaces 
nearly  equal ;  a  timber  is  also  to  be  placed  at  the  rear  line  of  each  counterfort.  They 
must  all  be  laid  so  that  no  two  joints  on  adjoining  ranges  shall  be  nearer  than  6  feet  of 
•«acb  other,  and  in  all  cases  the  timbers  must  rest  uniformly  on  the  bottom  throughout 
their  entire  length. 

All  the  spaces  between  them  must  be  filled  with  the  best  description  of  puddle,  well 
cut,  rammed  and  pounded,  or  with  concrete,  as  may  be  directed. 

The  top  ot  the  timbers  when  laid,  if  required,  must  be  dubbed  to  an  uniform  surface 
to  receive  the  covering,  which  is  to  consist  of  3-inch  pine  plank,  laid  obliquely  to  close 
joints,  and  secured  with  7-inch  pressed  spikes,  two  at  each  end,  and  one  at  every  crossing 
of  a  timber. 

Dock  Walls — ^ate  to  be  built  along  the  end  and  on  both  sides  of  the  basin,  and  at 
the  ends  adjoining  the  entrance  to  it,  325  feet  on  the  east  side,  and  of 
a  length  to  connect  with  Wellington  Street  Bridge  abutments  on  the  west  side.  They 
ars  to  be  9  feet  wide  at  bottom,  with  counterforts  in  rear,  6  feet  long  in  line  of  wall  and 
3  feet  projection,  at  intervals  of  12  feet.  The  face  of  the  wail  to  have  a  batter  of  one  in 
twenty-four,  and  the  back  carried  up  plumb  to  within  5  feet  of  the  top,  where  the 
counterforts  will  terminate,  and  the  whole  batter  uniformly  to  the  rear  line  of  the  coping. 

The  angles  at  the  entrance  to  the  basin  are  to  be  roumded  off  to  a  ladius  of  3  feet. 

For  17  feet  over  the  foundation,  the  face  of  the  walls  is  to  be  of  coursed  work,  the 
stones  of  which  are  to  be  scabbled  and  dre&sed  so  that  they  can  be  laid  throughout  in  such 
a  manner  as  not  to  exceed  five-eighths  (|)  of  an  inch  mortar  joints.  They  are  not  to  be 
less  than  9  inches  in  height,  but  it  is  not  necessary  that  a  course  should  be  continuous  of 
the  same  height  for  a  distanoe  of  more  than  20  feet,  provided  the  stones  are  checked 
where  the  course  is  broken,  so  as  to  admit  of  securing  in  all  cases  a  bond  of  at  least 
12  inches. 

The  face  of  the  stones  must  invariably  be  picked  or  scabbled  to  lines  corresponding 
to  the  position  they  are  to  occupy  in  the  work.  They  must  be  at  least  20  inches  and  30 
inches  depth  of  bed  in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face 
in  line  of  wall.  In  every  course  there  are  to  be  headers  of  at  least  20  inches  length  of 
face  and  4  feet  depth  of  bed,  placed  not  more  than  12  feet  apart  from  centre  to  centre. 

For  the  upper  4  feet  in  height,  the  face  of  the  dock  walls  is  to  be  of  cot  stone, 
neatly  dressed  and  boncharded,  made  square,  b«velled,  circular  or  otherwise  suited  to  the 
place  they  are  to  occupy,  and  are  to  be  laid  to  ^  of  an  inch,  mortar  bed  and  joints. 
Their  airisee  must  be  kept  good,  their  upper^and  lower  beds  made  parallel,  and  iheir 
«nd  joints  in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  mnat  be  hammered  or  picked  off  to  such  lines  that  Q» 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  widUL 

The  face  stones  to  consist  of  headers  and  stretchers  ;  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  2  and  3  ft*et  depth  of  bed  on  the  alternate  conrses. 
In  each  course  miis«i  be  headers  of  at  least  2  feet  length  of  face  and  4^  feet  depth  of  bed, 
placed  not  mora  than  eleven  (11)  feet  apart  from  centre  to  centre.  The  headers  in  eeuck 
course  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  those  in  the  ooiine 
imme<Hately  below. 

No  two  vertical  joints  in  adjoining  courses  ai-e  to  be  nearer  each  other  than  13 
inches,  and  care  must  be  taken  that  the  bund  in  roar  of  the  face  stone  is  also  properly 
formed  throughout 

Backing — to  consist  generally  of  large  well-shaped  stones,  not  less  than  6  inches  in 

thickness  and  4  feet  area  of  bed,  laid  level  in  full    mortar  beds,  and 

properly  bond«Hi  throughout  the  wall ;    where  the  depth  of  the  face  stone  equals  or 

exoeeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  doe» 

not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
equal  bearing  on  the  course  below  ;  no  pinning  will  be  permitted. 

The  edges  of  all  thin,  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least 
6  inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  of  the  area  of  the  stone, 
it  mast  be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertied 
joints  properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  thd  next 
eonrse. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  sUmt 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall. 

Coping  Stones — to  be  4  feet  wide  on  top,  increasing  in  width  downwards,  oorreft- 
ponding  to  the  frost  batter  in  the  rear  and  to  the  face  batter  of  the 
walls.     They  must  be  at  least  15  inches  height  of  couise,  and  not  less  then  4  feet  loDg  in 
line  of  wall. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  hce 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  U> 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  Ymtk 
fxx>m  the  face  and  6  inches  from  the  top. 

CoNCBETE, — where  used,  must  consist  of  an  approved  quality  of  stone  broken  to  cubes 
of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and  clean, 
sharp  sandy  in  such  proportions  as  may  be  required. 

Mortar — ^The  whole  masonry  of  the  i^ock  walls  must  be  laid  in  mortar  made  of  tiie 
best  hydraulic  cement,    aiixed    with   clean,   large-grained,   sharp   aand, 
generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  aa 
may  be  directed. 

The  cement  must  be  of  an  approved  quality,  fresh  from  the  manufactory,  and  ontB 
«a 3d  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  pcoTided 


Digitized  by  VjOOQIC 


447 

by  the  contractor.  Mortar  to  be  made  only  in  such  qaantities  as  required  for  iramediate- 
mse,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in. 
charge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well  tempered 
rich  raoi-tsir,  or  by  using  about  I J  of  clean  sand  to  one  of  cement,  and  adding  as  rnuch^ 
irater  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be- 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  muse  be  well  washed  if  clay  or  other  soil 
adheres  to  them  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  b& 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  ])ortion  of  them  are  allowed  to  remain  in  an  unBnished 
state  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  froerl. 

Order  of  Building. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to- 
have  more  than  two  unfinished  courses  at  one  time  ;  and  the- 
layftig  of  stone  be  discontinued  by  the  lOth  day  of  October,  each  year  during  the  period 
the  works  are  in  progress. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the 
work  before  they  are  brought  on  to  the  walls,  and  all  the  vertical  joints  of  one  course 
are  to  be  pro^ierly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  auA  laying  the  stone 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 

PuDDLB  Bed — in  rear  of  the  walls  to  be  3  feet  in  width,  carried  up  the  entire- 
height  ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds,, 
where  required  at  other  places,  are  to  be  made  in  a  similar  way,  and  of  such  dimensions > 
as  may  be  directed. 

Sewer. — At  about  170  feet  from  the  face  of  the  east  dock  wall  a  brick- work  egg- 
shaped  sewer  3x4  feet,  is  to  be  built  and  placed  so  that  at  the  north  end 
it  shall  be  12  feet  below  the  eanal  suiface,  and  tVe  bottom  have  such  a  dec  livity  south- 
wards as  to  intersect  at  a  proper  level  the  drain  built'  by  the  corporation  of  Montreal 
along  the  line  of  St.  Etienne  Sirtot. 

It  must  be  of  hard-buftoed  best  class  of  sewer  bricks,  laid  in  hydraulic  cement  mortar,,, 
walls  to  be  13  inches  thick,  placed  alternately  header  and  stretcher  in  every  course,  and 
thoroughout  built  to  patterns,  and  on  centenug,   in  a  workmanlike  and   satisfactory 
manner. 

The  excavation  made  for  its  reception  must,  from  the  bottom  upwards  to  where  the- 
top  curve  commences,  be  cut  out  as  nearly  as  possible  the  shape  of  the  walls ;  and  care^ 
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must  be  taken  to  fill  in  and  pound  the  earth  uniformly  on  both  sides  as  well  as  over  tlis 
arch. 

Shafts  12  inches  square,  and  man-holes  2  feet  square,  of  brickwork,  connected  wiA 
the  sewer,  are  to  be  carried  up  at  such  places  as  may  be  required,  capped  with  a  perforated 
stone  into  which  grating  has  been  secured  at  the  level  to  carry  off  the  surface  drainage. 

The  seats  of  the  embankments  for  at  least  a  width  of  20  feet  in  rear  of  all  tlie  dod 
walls  must  be  mucked,  and  all  loose  material,  sods  and  other  objectionable  matter  remorec 
to  the  place  where  the  surplus  excavation  is  to  be  deposited. 

The  best  mateiial  found  in  the  basin  excavation  is  to  be  used  for  making  up  tk 
banks  alongside  of  the  dock  walls,  the  roadways  and  adjoining  warehouse  lots.  It  mi^ 
in  all  cases  be  hauled  on  to  the  respective  banks  in  carts  or  waggons,  and  laid  on  in  lajas 
not  exceeding  one  foot  in  depth  at  a  time. 

Wharves — alongside  of  the  dock  walls  are  to  be  fonned  36  feet  in  width,  of  S-indi 

])ine  plank  resting  on  sound  flatted  cedar  timbers,  laid  parallel  to  tk 

walls  at  a  height  to  admit  of  the  top  covering  being  on  the  same  level  as  the  coping.     Tbt 

sleepers  must  be  at  least  10  inches  thick,  and  not  less  than  25  feet  in  length,  placed  3^ 

feet  apart ;  spaces  between  them  to  be  filled  with  broken  stone  well  beaten  down. 

Plank  to  be  of  an  approved  quality,  laid  so  as  to  break  joints  every  three  planks, 
and  lengthwise,  either  laid  close  or  |  of  an  inch  apart,  as  may  be  directed,  fastened  witl 
7-inch  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  on  alternate  sides  at  eicfi 
crossing  of  a  sleeper. 

Mooring  Heads — of  cast  iron,  placed  30  feet  apart,  are  to  be  let  into  the  coping  aoi 
secured  with  anchor  bolts  passing  down  into  the  third  or  foaitk 
course  of  masonry  from  the  top.     They  are  to  be  made  of  such  dimensions  and  paitent 
be  fastened  and  secured  in  such  a  manner  as  the  officer  in  charge  may  direct 

Basin  No.  2, — for  the  extent  represented  by  the  dotted  red  lines  on  plan,  is  to  be 
enlarged  and  deepened  to  10  feet  below  the  lower  mitrs  sill  of  Loek 
No.  3,  and  the  sides  of  this  deep-water  channel  are  to  be  made  with  tlopes  of  tvc 
.horizontal  to  one  vertical. 

At  all  other  places  the  basin  is  to  be  excavated  or  dredged  to  an  uniform  depth  of  4 
feet  below  the  lower  mitre  sill  of  the  third  lock. 

On  the  west  or  city  side  the  deepening  is  to  be  commeneed  at  4  feet  from  the  face  o: 
the  dock  wali,  and  thence  slope  or  incline  downwards  at  the  rate  of  1  foot  for  every  1 
feet  horizontally. 

On  the  east  or  ^ill  Street  side  the  deepening  is  not  to  approach  nearer  to  the  hes 
.of  the  dock  walls  than  6  feet,  and  the  side  inclination  is  to  be  3  hoiizontal  to  1  rertaoL 

The  banks  around  the  triangular  point  that  at  present  projects  into  the  basin  s^ 
not  be  removed  before  satisfactory  arrangements  have  been  made  to  prevent  water  from 
the  canal  passing  over  the  ground  to  be  occupied  by  the  works,  or  in  any  way  floodiu 
the  low  land  in  the  vicinity. 

Parties  tendering  should  clearly  and  distinctly  understand  that  in  proceedii^  witt 
the  woiks  of  deepening  or  enlarging  the  basin,  the  operations  will  not  be  allowed  tf 
interrupt,  or  in  any  way  inteifere  with  the  navigation  of  the  canal,  or  with  the  passi^ 
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of  vessels  into,  or  out  of  the  basin.  They  should  also  bear  in  mind  that  the  contractor 
•will  not  be  allowed,  on  any  terms,  or  under  any  circumstances,  to  pass  loaded  mud  soows 
out  of  or  into  the  cana],  through  any  of  the  locks. 

All  material  excavated  from  the  basin  must  be  transported  to  the  place  where  it  is 
to  be  spoiled,  or  otlierwise  disposed  of  without  passing  through  any  of  the  locks,  or  in 
any  way  obstructing,  delaying  or  interfering  with  the  passage  of  vessels. 

In  all  other  respects  the  contractor  will  be  subject  to  the  canal  re^ilations  now  in 
force,  or  such  othei-s  as  may  be  adopted  and  sanctioned  by  His  Excellency  the  Governor 
Qeueral  in  Ck)uncil. 

The  contractor  must  construct  and  maintain  all  dams  wherever  it  may  be  necessary 
to  place  them,  in  order  to  keep  out  the  tmnal,  river  or  other  water,  and  to  guard  against 
gprings,  leaktige  or  surface  drainage.  The  cost  of  all  such  dams,  together  with  the 
expense  of  pumping,  baling,  removing  snow  and  ice,  and  every  contingency  directly  or 
indii*ectly  connected  with  the  un watering  of  Wellington  Basin,  and  for  the  construc- 
tion of  the  dock  walls,  or  for  any  other  purpose  required  during  the  prosecution  or  for 
the  comjiletion  of  the  works,  must  be  embraced  in  the  balk  sum  stated  in  the  tender 
for  un  wailing  the  works. 

It  is  to  be  fidly  understood  that  the  whole  of  the  work  to  be  done  for  the  deepening 
and  eulargiug  of  No.  2  Basin  will  be  measured,  com^^ut^  and  paid  for  in  the  "  solid." 

For  this  purpose,  before  the  works  are  commenced,  levels  will  be  taken  of  all  that 
portion  of  the  ground  for  the  enlargement,  and  accurate  soundings  made  (with  reference 
to  a  fixed  and  i>ermanent  bench  mark)  at  shoi't  distances  apart  along  the  whole  length 
And  width  of  the  basin,  and  from  these,  together  with  levels  and  soundings  taken  after 
the  whole  shall  have  l>een  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payments  will  \^  made. 

The  price  tendered  per  cubic  yard  to  embrace  the  cost  of  removing  tlie  material  and 
depositing  the  whole  of  it  in  spoil  bank  at  that  plac^  in  the  bed  of  the  Hiver  Bt. 
Lawrence  immediately  below  the  west  approach  to  the  Victoria  Bridge. 

The  material  excavated  from  Wellington  Basin  and  for  the  foundation  of  the 
<lock  walls  and  sewer,  as  well  as  mucking  and  clearing  the  seat  of  the  banks,  are  also  to 
be  measured  and  j)aid  for  in  the  **  solid."  The  price  tendei-ed  for  this  work  to  include 
making  up  the  adjoining  banks  in  the  manner  described,  and  spoiling  the  balance  in  the 
bed  of  the  river  at  the  place  above  mentioned. 

The  work  will  be  let  in  items,  as  stated  in  the  printed  forms  of  tender,  which  most 
be  strictly  adhered  to,  as  no  offer  will  be  accepted  unless  in  accordance  therewith. 

There  are  only  to  be  two  classes  or  denominations  of  excavation  recognized, 
namely  :  ''earth"  and  ''  rock  "  ;  the  former  to  embrace  all  kinds  ot  material  found  in  ttie 
cuttings,  except  aVisolutely  connected  *^  quarry  rock,"  and  boulders  containing  more  than 
one-third  of  a  cubic  yard.  The  prices  tendered  for  these  items  to  cover  the  entire  cost  of 
removing  the  materials,  forming  and  finishing  up  embankments,  depositing  the  material 
in  spoil  as  stated,  and  completing  everything  connected  with  the  excaLvation  of  the  basins. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
ihe  whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value 
of  the  work  with  reference  to  the  prices  tendered,  which  pi'o  rata  rates  shall  be 
assigned  and  apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been 
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completed  and  •xecuted,  the  Aggrefr^ie  amount  shall  be  the  same  as  when  the  respecti^ 
total  quantities  are  ealculated  at  the  prices  stated  in  the  contract. 

Detailed  working  drawings  will  be  furnished  as  the  works  proceed. 

Materials,  Seryicb    Ground,  etc. — The  contractor  must  provide,  at   his  ors 

cost  and  expense,  all  the  service  ground  this 
may  be  required  for  placing  or  preparing  materials.  He  must  also  provide,  fumish  ao-i 
deliver,  at  his  own  cost,  all  necetisarj  materials,  and  procure  all  plant,  excarators, 
dredges,  teols,  implements,  deiricks,  machinery  and  labor,  and  everything  necedS&iT 
for  the  satisfactory  execution  and  completion  of  the  work  as  contemplated  in  th» 
specification. 

All  materials  must  be  of  the  best  class  of  their  reepeetive  kinds,  and  the  pnce 
tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their  purchase, 
delivery,  workmanship  and  every  contingency  connected  with  the  due  prosecution  of  rks 
work  as  herein  desciibed,  and  the  instructions  of  the  engineer  in  charge. 

The  party  whose  tender  may  by  accepted  shall  be  subject  to  all  the  clauses  %jd 
conditions  in  regnrd  to  payments,  retained  percentage,  and  otherwise  of  the  contrsftcts 
generally  entered  into  for  the  construction  and  execution  of  works  under  the  Dominios 
of  Canada,  and  to  such  other  special  conditions  as  may,  in  the  opinion  oi  the  Minister  of 
Public  Works,  be  necessai*/. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
"  Tender"  has  been  accepted  shall  have  entered  into  contract  with  the  Department  csf 
Public  Works,  and  must  be  proceeded  with  in  such  a  manner  that  at  least  one-half  of  the 
work  embraced  in  the  contract  snail  l>e  done  by  the  20th  day  of  October,  1874  ;  tk 
dock  masonry  completed  by  the  20th  d«ty  of  October,  1876,  and  the  whole  work  executei 
and  iinished  in  a  satisfactory  manner  on  or  before  the  1st  day  of  Decftmber,  1875. 


Pbpartuemt  of  Public  Works, 

Ottawa,  13th  June,  1873. 


JOHN  PAGE, 
Chief  Engineer  of  Public  Worh. 
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APPENDIX  No.  37. 


LACHINE    CANAL. 


SPECIFICATION  fcyr   the  Superstructure  of  a  Road  Bridge  to  he 
conairucted  at    Wellington   Street,  MONTREAL. 


The  bridge  is  to  be  placed  afc  an  angle  of  sixty-one  degrees  to  the  centre  line  of  the 
canal  and  is  to  occupy  the  position  indicated  on  the  plan.  It  will  extend  over  four  water- 
ways, on  one  of  which,  on  each  side,  the  bridge  will  be  stationary,  and  the  two  centre - 
openings  or  navigable  channels  will  be  spanned  by  a  movable  structure  working  on  a 
turntable  in  the  centre. 

The  swing  or  movable  portion  of  the  bridge  will  be  built  on  the  Howe  Truss 
principle,  the  lower  cords  of  which,  as  well  as  the  floor  members,  are  to  be  chiefly  of  iron' 
— the  upper  cords,  posts  and  braces  to  be  of  wood. 

The  girders  for  the  stationary  part  of  the  bridge  are  to  be  of  wrought  iron  beams 
trussed,  and  a  railing  is  to  be  placed  on  each  side  of  the  structure,  as  represented  on  the 
exhibited. 

These  stationary  parts  of  the  structure  will  each  be  about  44J  feet  in  length  and 
the  movable  parts  will  be  143  feet  long,  measured  along  its  centre  line.  On  the  latter 
the  width  fropi  centre  t6  centre  of  the  chords  will  be  18  feet  and  the  height  of  the  truss 
between  the  chords  5f  feet. 

To  provide  for  the  skew,  the  truss  on  the  up-stream  side  of  one  end  and  down- 
stream side  of  the  other  end  of  the  movable  part  of  the  bridge  will,  in  each  case,  be  10 
feet  longer  than  that  on  the  respective  opposite  sides. 

Swing  Bridge. 

Top  Chords — to  be  140  J  feet  long,  formed  of  three  thicknesses  of  the  best  quality 
of  sotmd  white  oak  plank  thoroughly  seasoned,  each  of  which  must  be 
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11  inches  by  4  inches  when  satisfactorily  dressed,  planed  and  squared,  and  in  lengths 
varying  from  IG,  *22,  27,  34,  39  to  45  feet.  The  thi-ee  sections  of  each  chord  to  be  c<m- 
nected  together  by  screw-bolts  ^inch  diameter,  having  cast  i^-on  washers;  two  bolta  to  be 
placed  at  the  centre  of  each  )mnel  of  the  truss.  Joint  keys  2^  inches  wide  and  ^  ol  an 
inch  thick,  of  well  seasoned  white  oak  are  to  be  let  f  of  an  inch  into  the  chord  pieces  at 
the  places  where  the  connecting  bolts  are  situated.  There  are  invariably  to  be  two  joint 
keys  directly  opposite  each  other  at  the  places  mentioned,  except  where  an  end  joiaing 
occurs  ill  one  of  the  outer  chord  pieces.  The  keys  and  their  seats  lengthwise  of  the 
chords  must  be  wuler  abova  than  below  to  enable  them  to  be  diivcn  tightly  together 
befcre  bolting  the  pieces  together.  The  chords  ai-e  to  be  stop-cbamtered  at  the 
panels  of  the  trusses,  have  checks  cut  in  them  for  the  prism  blocks  and  otherwise  be 
made  as  represented.  The  top  must  be  bevelled  off  to  receive  a  zinc  covering  and  a 
moulding  is  to  be  planted  on  it  as  shown  on  plan. 

Main  and  Counter  Braces — to  be  9  inches  wide  and  from  3^  to  4  inches  and 

from  4  to  5  inches  thick  ;  end  posts  to  be  12  x  6 
inches,  all  of  which  are  to  be  of  the  best  quality  of  sound,  well-seasoned  white  pine 
timber,  except  the  main  braces  on  each  side  of  the  suspension  ]x>sts  or  pivot  panels,  whioh 
are  to  be  of  like  dimensions,  but  of  sound,  well-seasoned  white  oak  timber. 

All  the  brakes  must  be  made  of  the  shape  and  chamfered  in  the  manner  shown  mi 
drawing  ;  the  upper  and  lower  ends  of  them  must  be  made  to  fit  accurately  to  the  fkoee 
of  the  prism  blocks. 

Patterns  are  to  be  prepared  under  the  supervision  of  the  engineer,  when  such  allow- 
ance as  may  be  necessary  for  conipression  is  to  be  made  and  the  proper  length  of  the 
braces  determined,  which,  whea  fi-amed,  must,  in  ail  essential  points,  correspond  accurately 
with  the  patterns. 

When  the  trusses  are  put  in  place,  each  set  or  panel  of  braces  is  to  be  connected 
together  at  the  centre  by  means  of  a  sci*ew-bolt  one  half-inch  diameter,  under  both  head 
'and  nut  of  which  must  be  placed  approved  cast  iix>n  washei-s. 

Bottom  Chords — to  be  formed  of  two  sections  of  channel  iron  each  8  inches  deep 
and  2  inches  wide,  weighing  about  18  lbs.  per  lineal  foot. 

The  iron  must  be  in  lengths  to  extend  over  two  or  more  panels  and  arrans;ed  so  as 
to  bieak  joints  in  a  satisiactory  manner.  At  each  joint  there  are  to  l>ie  two  covering 
plates  of  wi-ought  iron,  each  15  inches  long  by  GJ  inches  wide,  varying  for  tlie  different 
places  fi-om  ^  to  ^  and  fioni  a  ^  to  |  of  an  inch  in  thickness  and  similar  plates  are  to  be 
used  at  such  other  places  as  may  be  rt  quired.  Cast  iron  distance  pieces  or  ferrulea  are 
to  be  used,  and  eight  bolts  put  in  to  secure  each  joint.  The  bolts  to  be  fi*om  ^  to  1  inch 
diameter,  according  to  the  place  they  are  to  be  used ;  they  are  to  have  nuts  at  both 
ends  if  so  directed.  , 

The  different  pieces  of  the  channel  bars  forming  the  chords  must  respectively  be  of 
the  exact  length  shown  on  the  plan,  and  in  every  case  they  must  be  made  perfectly  square 
and  finished  at  the  ends  so  as  to  make  fair  and  close  butt  joints.  When  the  several 
pieces  forming  each  section  of  the  chords  are  in  place,  the  two  sections  are  to  be  bolted 
together  as  above  described,  and  have  the  top  side  of  them  •slotted  out  for  the  seats  of 
the  prism  blocks.  The  spacing  for  the  slots  must  be  very  cai*efully  done,  so  that  the 
blocks  will  fit  in  closely  when  in  place  and  at  the  same  time  be  accurately  the  distance 
apart  shown  on  plan.  As  above  stated,  this  portion  ot  the  work  must  be  very  carefully 
executed,  as  no  allowance  can  be  made  for  variation.  It  may  here  be  stated  that  under 
the  foot  of  th^  suspension  posts  the  channel  irons  are  to  be  double. 
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Prism  Blocks — to  be  of  cast  iron,  12  inches  long,  9  inches  wide  and  4^J  inches 
deep  ;  on  the  lower  side  of  the  Itottom  ones,  and  npper  side  of  the 
upper  ones,  ribs  are  to  be  cast  for  the  purpose  of  keeping  them  in  position  both  ways  of 
tiie  chords.  The  middle  rib  is  to  be  4  inciies  wide  and  half  an  inch  deep  on  the  bottom 
range,  and  a  like  width,  but  three-fourths  of  an  inch  deep,  for  those  on  the  upper  side. 
This  rib  should  be  cast  large  so  that  when  properly  fitted  up  it  will  be  truly  in  the  centre 
of  the  block. 

The  washers  on  the  top  chord  to  be  cast  double  to  receive  both  tie  rods  ;  they  will 
be  15  inches  long  and  6  inches  wide  at  bottom.  The  bottom  washers  are  to  be  single. 
See  details  on  enlarged  drawing. 

Tib  Bods — to  be  from  1  inch  to  If  inch  diameter,  according  to  their  position  ^ 
they  must  be  made  of  the  best  charcoal  iron,  and  both  ends  of  them 
must  be  sufficiently  upset  for  the  full  length  of  the  screw,  so  that  when  the  thread  is  cut 
the  bottom  part  of  it  shall  have  a  diameter  equal  to  that  of  other  parts  of  the  rod,  and 
the  nuts  on  l>oth  ends  of  them  must  in  all  cases  have  a  depth  of  1^  times  the  outside 
diameter  of  the  thread.  Cast  and  wrought  iron  washers  must  be  provided  and  used  in 
connejtion  with  the  tie  rods,  as  rcpi-esented  on  drawing. 

Tbansverse  Floor  Beams — to  be  formed  by  means  of  two  channel  irons,  9  inches 

deep,  *2^  inches  wide  and  about  1 9  feet  long,  each 
section  weighing  not  less  than  20  lbs.  j>er  line^il  foot.  TUey  ai-e  to  be  bolted  together,  and 
kept  2^  inches  apaiii  by  the  chairs  or  ferrules  for  the  longitudlnai  beams. 

The  two  end  beams,  in  each  case,  are  to  be  formed  to  silit  the  skew  of  the  bridge — 
the  lengths  must  be  made  and  the  shaping  executed  as  shewn  on  plan. 

Turntable  Girders. — For  the  purpose  of  carrying  or  supporting  the  bridge  when 
in  motion,  two  cross  girdere  formed  by  large   "J^  beams, 
ta-ussed,  rivetted  bottom  flanges,  and  cross  rivetttd  connections  to  form  bearings  for  the 
turntable  paths,  must  be  provided  and  fitted  up. 

The  dimensions  and  form  of  the  iron  required,  as  well  as  the  manner  of  connection 
with  the  tiuss  and  other  particulars  of  this  poi-tion  of  the  work,  can  be  seen  on  an 
flKamination  of  the  enlarged  detailed  drawing. 

Floor  Beajis — to  consist  of  four  (4)  ranges  of  wrought  iron  j[I  beams,  placed  longi- 
tudinally, eight  piece's  of  which  will  vary  from  14  feet  7  inches  to 
S3  feet  1  inch  in  length  ;  four  pieces  will  be  27  feet  5 J  inches  loufj,  and  twelve  pieces  22 
feet  5  J  inches  in  length ;  all  of  them  to  be  7  inches  dee]),  and  weigh  about  20  lbs.  per 
lineal  foot.  They  are  to  be  placed  so  as  to  join  on  the  transverse  beams  and  sit  in  chairs 
made  to  receive  them,  and  be  fasten-d  in  place  by  means  of  split-keys.  The  whole  to  be 
arranged  so  that  the  joints  in  adjoining  beams  shall  not,  if  possible,  be  opposite  each 
other. 

There  are  also  to  be  ^ve  (5)  ranges  of  timber  beams,  varying  from  6  inches  by  7 
inches  to  6  inches  by  9  inches,  one  i-ange  to  be  pUced  in  each  of  the  spaces  between  the 
iroiv  beams,  and  one  between  them  and  the  chords.  They  are  to  be  secured  to  the  cross 
beams  by  bolts  and  cast  iron  washers,  as  shown  on  plan.  The  upper  side  of  these  beams 
must  be  trimmed  off,  crowning,  in  such  a  manner  that  the  covering  of  the  bridge,  when 
laid,  shall  be  about  2  inches  higher  in  the  middle  than  at  the  sides. 

Suspension  Fraue — to  be  25  feel   in  height  over  tho  floor  of  the  structure.     The 

posts  are  to  be  supported  longitudinally  by  strut  braces  and 

transversely  by  perforatod  cast  iron  bridging  and  tie  rods.     The  posts  are  to  be  formed  of 
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three  thicknesses    of  sound,  well-seasoned  white  oak  plank,  properly  dressed   to    the 
dimensions,  and  shaped  in  every  respect  as  represented. 

Before  the  different  sections  of  the  posts  are  fastened  together,  those  sides  of  the 
planks  forming  the  joints  must  receive  two  coats  of  the  b<ist  white  lead  and  linseed  oiL 
The  manner  of  bolting  them  and  mode  of  attachment  to  the  top  chords,  also  their  connec- 
tion with  the  step-pieces  at  the  bottom  chords,  etc.,  will  be  seen  on  the  enlarged  drawing. 

The  strut  braces  are  to  be  framed  about  one-eighth  of  an  inch  longer  than  indicated, 
so  as  to  insure  them  taking  a  firm  bearing. 

On  the  top  of  each  post  a  cast  iron  saddle  will  be  placed  for  the  wire  suspension- 
cables  ;  also  a  cast  iron  seat  for  the  finial  on  top.  The  latter  to  be  of  wood,  built  up  of 
pieces  of  not  more  than  2  J  inches  in  thickness  before  they  are  turned.  When  finished 
and  in  place,  they  are  to  be  secured  by  set  screws  to  the  cast  irom  seats.  For  the  maaoer 
of  securing  the  bridging,  sa^ldles  ^d  seats  of  posts,  see  plan. 

Cables. — On  each  side  there  are  to  be  two  cables,  seven-eighths  and  1  inch  diameter, 

respectively.     They  are  to  be  formed  of  the  best  steel  wire.     Where  the 

tightening  rods  are  attached  to  them,  there  is  to  be  a  threaded  splice  not  less  t&an  24 

inches  long ;  before  the  splice  is  made  cross  heads  are  to  be  put  in  for  a  turn-buckle 

attachment. 

The  iron  used  for  the  tightening  rods  must  be  of  the  best  quality,  capable  of  standing 
a  tensile  strain  of  60,000  lbs.  to  the  square  inch  before  breaking,  turn-buckles  to  be  of 
approved  shape  and  dimensions,  with  right  and  left-handed  screws,  and  must  be  arranged 
80  that  when  geared  up  in  place,  those  on  the  different  cables  will  work  in  opposite 
directions. 

Turntable — equipment  to  embrace  amongst  its  different  parts  a  cast  iron  centre, 
two  steel  tracks,  fourteen  casD  iron  coned  rollers,  with  spacing  rings, 
radial  rods,  two  safety  rollers,  etc.,  etc. 

The  centre  casting  to  be  24  inches  diameter  at  base,  and  have  a  barrel  10  inches 
diameter,  part  of  which  is  to  be  turned  to  the  dimensions  shown,  to  receive  a  wrought 
iron  collar.  This  casting  is  to  be  secured  by  a  fox- wedged  bolt  1^  inches  diameter,  let  6 
inches  into  the  pivot-stone. 

The  wrought  iron  collar  to  be  turned,  neatly  bored  out  to  fit  the  barrel,  and  properly 
tapped  to  receive  the  ends  of  the  radial  rods.  Betwen  the  offset  on  the  centre  casting  and 
the  collar,  a  brass  liner  ring,  ^  of  an  inch  thick^  will  be  interposed.  There  are  to  be,  as 
above  stated,  14  cast  iron  rollers  used  for  pivoting  the  bridge,  each  of  them  6  inches  long, 
and  10  inches  diameter  at  the  largest  end;  they  must  be  accurately  turned  to  the  conical 
shape  required  for  perfect  rolling  motion,  all  of  them  to  be  alike  or  exact  duplicates  of 
each  other.        • 

The  roller  paths  or  tracks  are  to  be  of  cast  steel ;  they  must  have  their  faces  turned 
up  to  the  inclination  and  be  finished  to  the  dimensions  represented.  The  lower  path  to 
sit  in  a  circular  check  cut  for  it  in  the  pivot-suxie  of  the  bridge,  and  the  upp^r  path  is  to 
be  secured  to  the  girders  by  four  knees  bolted  to  gusset  plates  which  carry  the  ends  of  the 
safety  roller  axle  and  have  bolts  tapped  into  back  of  the  path. 

To  prevent  movement,  4  stud  belts,  each  1^  inches  in  diameter,  are  also  to  be  tapped 
into  the  back  of  the  path  and  let  into  the  girders  one  inch  and  a  half.  The  spacing  ring 
to  be  6^  feet  diameter  (inside)  made  of  bar  iron  3  inches  wide  aud  1  inch  thick ;  the  holes 
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for  the  radial  itxis  must  be  spaced  equal] j  and  bored  truly  to  the  radial  lines,  itidial 
rods  to  be  I  inch  diameter  with  heads  forged  on  one  end  and  the  other  end  screwed  for 
-entering  the  wrought  iron  collar  and  adjusting  the  rollers.  Between  the  ends  of  rollers 
ajid  inside  of  the  spacing  ring,  a  turned-up  washer  must  be  fitted  on  each  rod,  the  washers 
-to  be  of  brass  or  iron,  as  may  be  subsequently  determined. 

Safbty  Hollbrs — to  be  of  cast  iron  27  inches  diameter,  the  seat  for  the  axle  to  be 
3j^  inches  diameter,  the  wheel  to  be  secured  to  the  axle  by  set 
-screws  and  the  tread  turned  up  to  the  round  shown  on  drawing.  The  axles  to  i>e  of  the 
best  Thorneycroft  iron,  upset  to  3^  inches  at  wheel  seat  and  outer  end.  The  wheel  seat 
and  journals  are  to  be  finished  to  the  dimensions  given  ;  the  axle  boxes  are  to  be  truly 
bored  out  for  journals  and  secured  to  gusset  plate  on  the  turntable  girder  at  inner  end 
and  to  wrought  iron  plates  bolted  to  the.  cross  beams  at  outer  ends.  Double  tie  rods  for 
«ach  wheel  must  be  provided  aild  secured  as  shdwn.  The  path  for  safety  rollers  to  be  of 
-cast  iron,  of  the  form  and  length  shown*  on  drawing.  It  is  to  be  secured  by  fox- wedged 
bolts  to  the  top  of  the  pier. 

Working  Gear — to  consist  of  a  rack  and  pinion  worked  from  the  floor  of  the  bridge. 
The  rack  will  be  in  three  pieces,  each  about  4 J  feet  long  on  the 
pitch  line  ;  they  will  be  secured  to  the  top  of  the  pier  by  fox-wedged  bolts,  two  in  each 
piece.  The  teeth  of  both  rack  and  pinion  to  have  2-inch  pitch  and  must  be  cleanly  cast, 
all  the  furring  must  be  dressed  ofiT  and  each  casting  be  perfectly  sound  and  free  from  holes. 
The  pinion  shaft  will  be  secured  to  a  seat  and  collar  fastened  to  the  floor  beams  and  safety 
roller  plate.  On  the  top  of  the  spindle  a  seat  of  cast  iron,  strengthened  by  a  wrought 
iron  hoop,  will  be  secured  for  the  end  of  the  capstan.  It  will  be  flush  with  the  floor  when 
finished  ;  and  for  protecting  the  spindle  and  gear  from  dirt,  a  wrought  iron  dished  plate 
J  inch  thick,  sitting  in  a  wrought  iron  lining  ring,  the  latter  to  be  let  into  the  floor  its 
whole  depth  and  fastened  securely.  For  the  arrangement,  dimensions  and  mode  of 
securing  the  gearing,  see  enlarged  detailed  drawing*. 

Locking  Gear. — For  the  purpose  of  securing  the  bridge  in  place  when  either  open 
or  shut,  ^u  automatic  gear,  of  which  two  locks  form  a  part,  will 
be  secured  on  the  outside  of  the  bottom  chord  at  the  obliqiie  corners  of  the  bridge.  This 
gear  will  be  worked  by  a  lever  placed  near  the  middle  of  the  structure.  In  order  to 
operate  the  locks,  a  shaft  and  quadrants  will  be  required  and  the  connection  completed  by 
two  strands  of  railway  signal  iron.     For  further  details,  see  plan. 

Cams. — For  the  purpose  of  supporting  the  bridge  when  in  position  for  traffic,  three 
cams  will  be  attached  to  the  under  side  of  each  truss,  one  in  the  middle  and 
ODe  at  each  end.  Each  cam  must  have  the  steps  and  brackets  placed  and  secured  both 
to  the  truss  and  piers  as  shown  or  as  may  be  directed.  These  castings  must  be  made  of 
tough  iron  equal  in  quality  to  the  best  used  for  railway  car  wheels,  and  when  cast  must  be 
perfectly  sound. 

Floor — to  be  formed  of  two  courses  of  plank — the  lower  one  to  be  pine  plank  of 
good  quality,  2  inches  thick,  in  widths  of  not  less  than  5  iilchbs  nor  more 
than  7  inches,  laid  transversely  either  one  inch  or  three  inches  apart,  as  may  be  subse- 
quently determined,  and  fastened  with  a  6-inch  pressed  spike  at  every  crossing  of  a  timber. 
The  upper  floor  to  be  of  good,  sound,  well-seasoned  white  oak  plank  2  inches  thick,  laid 
longitudinally  and  fastened  with  5-inch  pressed  spikes  driven  slightly  oblique,  2 J  feet 
apai*t,  the  plank  not  to  be  less  than  6  inches  nor  mora  than  8  inches  in  width  and  must 
break  joints  every  third  plank  at  least  three  feet. 

OuARD  Timbers  —of  white  oak  6x6  inches  to  be  placed  on  both  sides  of  roadway, 
the  inner   top  edges  of  which  are  to  be  chamfered  and  the  whole 
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fafltened  over  the  top  of  the  lower  course  of  planking  with  screw-bolts  half  an  ioeb 
diameter  passing  down  through  the  outer  floor  timbers.  The  heads  of  the  nuts  iniiFt  fat 
boxed  into  the  upper  side  of  the  guaixl  timbers,  and  the  nuts  have  cast  iron  washers.  Two 
bolts  to  be  placed  in  each  panel  lengthwise  of  the  bridge. 

Alongside  of  the  guard  timbers,  on  both  sides  of  the  bridge,  at  places  about  1 1  fett 
apart,  down-pipesare  to  be  put  in  to  carry  off  the  surface  water.  They  are  to  be  of  wix»u);ht- 
iron  3  inches  diame  er  and  1 2  inches  long,  screwed  up  through  both  thicknesses  of  the  floor 
ing  plank  and  left  flush  with  the  upper  side  of  the  second  course. 

The  top  of  each  of  the  upper  chords,  after  it  has  been  prepared  and  raouUlings 
planted  upon  it,  ia  to  be  covered  with  rinc,  each  piece  of  which  must  be  fully  5  J  feet  ia 
length  and  wide  enough  to  extend  over  and  be  properly  fastened  to  the  face  of  the 
mouldings. 

Stationary  Bridges. 

Over  the  two  side  channels,  /tationary  Widgrs  are  to  be  built,  each  of  them  to  be 
formed  by  means  of  three  trussed  girders  placed  about  8  feet  apart,  and  at  a  height  to  aoi 
as  beams  for  carrying  t^ie  floor  planking  at  the  place  where  tiiey  are  situated,  in  connec- 
tion with  the  timbers  put  in  for  that  purpose.  For  sustaining  the  longitudinal  floor 
timliers  wrought  iron  needle  beams  are  to  be  placed  under  the  top  beams  of  the  truaa  and 
bo  bolted  or  riveted  up  to  them,  as  may  l>e  requii*ed  ;  these  needle  beams  are  to  be  placed 
about  9j^  feetapart^  and  extended  outwards  to  foim  a  base  for  the  stay-brackets  of  ^ 
hand-raU. 

TBUS3E8 — to  be  formed  by  beams,  posts  and  tie  bars  ;  they  will  be  38  feet  long,  3  feet 
4|  inches  and  3  feet  G^  inches  deep  at  centre  of  post,  for  the  middle  and 
outer  girders,  respectively.  In  each  case  the  Weam  will  be  made  up  of  two  sections  of 
channel  ba^s  9  inches  deep,  placed  3  inches  apart  to  receive  the  tie  bars.  E.ich  beam  to  be 
made  up  of  four  pieces  joined  together  at  the  posts,  the  side  plates  of  the  latter  to  form 
the  cover  plates  for  the  joints.  The  posts  to  be  five  eighths-inch  boiler  plate  and  angla 
iron.  Tie  bars  to  be  of  wrought  iron  varying  from  4  inches  by  J  inch  to  7  inches  by  I 
inch,  eye  bolts  to  be  from  2  inches  to  3  inches  diameter.  For  the  particular  form  and 
dimensions  of  the  resj)ective  pieces,  as  well  as  for  the  riveting,  see  plan. 

Needle  Beams — to  be  formed  of  two  sections  of  channel  iron,-  eaoh  7  inches  deep 
and  2^  inches  wide,  lastened  together  2J  inches  apart   by   means 
of  screw-bolts  ^  inch    diameter,  and    inside  ferrules.      Two  of  these  beiims  will  be   about 
28  feet  long,  and  two  about  14  feet,  for  each  s})an. 

Floor  Timbers — to  be  of  pine,  varying  from  C  inches  by  8  J  inche-s  to  6  inches  by  1 1 
inches.  Thci^e  are  to  be  six  ranges  over  each  span ;  where  they  connect^ 
the  ends  are  to  be  half  checked  12  inches  and  butted.  The  timbers  ure  to  be  fastened  to  the 
needle  beams  at  every  crossing  with  bolts  |  inch  diameter,  and  suitable,  cast  iron  washers 
are  to  be  put  under  the  nuts.  After  the  timl)ers  are  in  place,  the  upper  sides  of  them 
are  to  bo  tiimmed  in  such  a  manner  as  to  give  a  propter  crowning  for  the  floor. 

Floor. — ^The  lower  course  to  be  of  pine  plank  2^  inches  thick,  and  in  widths  of  not 
more  than 8  inches,  laid  transvei-sely  fiotn  one  to  three  inches  apart,  and 
fastened  to  the  bearing  timbers  by  pressed  snike,  five  inches  long.  The  upper  tier  of  plank 
to  be  seasoned  white  oik,  two  inches  thick,  laid  longitudinally,  and  fastened  with  5-inch 
pressed  spikes.  It  will  extend  8j  feef  on  each  side  of  the  centre  line  of  the  bridge.  Tba 
lower  tier  of  plank  will  extend  out  under  the  lower  rail  of  the  balustrade,  and  finish  bj 
a  moulding  of  zinc. 
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Balustbadb. — On  each  aide  of  the  stationary  portions  of  the  structuro,  a  balustrade 
is  to  be  formed,  finishing  with  the  parapet  walls  at  the  approaches; 
and  the  parapet  on  the  bridge  seat  pici*s.  It  will  have  moulded  top  and  bottom  rails,  and 
cast  iron  open  panels.  The  bottom  i<ails  are  to  be  secured  to,  and  carried  on,  plates  of 
wrought  iron  and  an^le  pieces  attached  to  the  needle  beams.  The  rails  are  to  be  of  sound 
and  well-seasoned  white  oak  timber,  dressed  and  neatly  finished,  to  correspond  with  the 
members  of  the  stone  work  at  each  end.  For  fnrthor  details  of  the  mode  of  construction 
and  attachment  to  the  bridge,  as  well  as  for  the  stay -brackets,  etc.,  see  drawing. 

Painting. — All  the  channel  bar  beams,  wrought  and  cast  iron  work  connected  with 
them,  mnali  receive  one  coat  of  red  oxide  paint  before  they  are  put 
together,  and  the  wood  work  a  priming  coat  of  white  lead  and  linseed  oil.  When  the  bridge 
works  are  in  place,  the  whole  (floor  excepted)  must  receive  two  full  coats  of  the  best 
wkite  lead  and  linseed  oil  paint,  in  such  colors  as  may  be  directed  ;  sufficient  time  must 
be  given  for  each  coat  of  paint  to  harden  properly  before  the  second  or  third  coat  is  put  on. 

Scaffolding. — The  bridge  will  have  to  be  erected  in  the  position  it  is  to  occupy 
when  used  for  public  travel.  To  accomplish  this,  suitable  scaffolding 
of  trestle  work  must  be  provided  and  built  by  the  contractor  acroq^  the  canal,  at  his  own 
cost  and  expense.  It  must  be  made  sutficiently  strong  to  cany  the  structure,  and  be  raised 
to  the  height  of  the  under  side  of  the  upper  chords  and  throughout  be  well  secured  by 
braoes,  both  transversely  and  longitudinally.  If  the  chords  are  put  together  elsewhere 
than  on  the  scaffolding,  ihey  must  not  be  lifted  to  their  position  in  lengths  of  more  than 
40  feet  at  a  time.  Arrangements  must  be  made  to  urge  forward  the  works  in  such  a 
manner  that  the  scaffolding  can  be  fully  removed  from  the  canal  by  the  contractor  on  or 
boibre  the  25th  day  of  April  next 

The  drilling  of  holes  for  all  those  parts  of  the  work  which  require  to  be  attached 
to  iho  masv>nry  must  be  done  by  and  at  the  expense  of  tke  contractor,  and  should,  there- 
fore, be  intruded  in  the  prices  tendered  for  iron  work. 

Patterns — for  the  iron  work  will,  for  the  most  part,  be  furnished  to  the  contractors  ; 
but  some  of  them  will  have  to  be  slightly  altered,  and  for  some  pai*t8  of 
the  work  new  patterns  will  require  to  be  made  by  and  at  the  expense  of  the  contractor. 

On  the  completion  of  the  bridge,  all  the  patterns  used  for  castings  or  otherwise,  in 
clbnnection  with  the  work,  whether  they  were  furnished  to  the  contractor,  or  made  by 
him,  mustbep't  into  good  order,  packed  in  suitable  cases,  and  handed  over  to  the 
D*»partinent  of  Public  Works  ^efore  the  final  estimate  is  paid.  All  the  cost  of  alterations 
to  old  patterns,  and  the  expense  of  making  new  one.s,  must  be  borne  by  the  contractor,  tho 
outlay  on  which  must  be  included  in  the  prices  tendered  for  the  works. 

All  the  materials  used  in  the  structure,  whether  wrought  iron,  cast  iron,  oak  or  pino 
timber,  or  whatever  is  required,  must  be  of  the  best  quality  of  their  respective  kinds^ 
prepared,  worked,  finished  and  fitted  up  as  described  in  the  foregoing  specification,  and 
represented  in  the  plans  exhibited. 

Detailed  Plans. — ^The  plans  exhibited  are  intended  to  show   the  contemplated 

arrangements  and  general  mode  of  construction,  but  for   the  full 

understanding  of  the  design,  when  pntterns  are  not  furnishofl,  further  uetailed  plans  will  be 

supplied  for  such  parts  of  the  structure   as  inay   be  considered    necessary  as  the  works 

proceed. 

It  is.  however,  to  be  clearly  and  distinctly  understood,  that  in  case  any  details  of  the 
work  i-equired  are  not  shown  on  the  plana  or  herein   desciibed,   the  work   necessary   to 


Digitized  by  VjOOQIC 


458 

^carry  out  the  design  miist,  nevertheless,  be  done  by  the  contractor,  at  the  rates  stated  in 
the  tender  for  similar  or  corresponding  parts  of  the  works. 

Seiivi«e  Grouijd,  etc. — The  contractor  must  provide,  at  his  own  cost  and  expense 

all  the  service  ground  that  ma^  be  require4  for  the  prepaiing 

or  placing  of  materials.     All  the  rolled  iron  for  chords,  beams,  etc.,  also  all  the  timber 

required  for  the  bridge,  must  be  provided  and  readj  for  inspection  on  or  before  the  4th 

day  of  March  next. 

Contractors  should  bear  in  mind  that  no  advances  or  apayment  will  be  made  oa 
materials  until  they  are  in  the  works,  or  on  canal  property  in  the  vicinity  oi  where  the 
bridge  is  to  be  built. 

The  works  must  be  conducted  in  such  a  manner  as  to  satisfy  the  Department  of 
Public  Works  that  the  whole  can  be  completed,  and  the  bridge  fully  ready  for  public 
traffic,  on  or  before  the  28th  day  of  April  next,  1879. 

JOHN  PAGE, 

Chief  Enginem'  of  Public  Works 
Ottawa,  30th  January,  1879. 


BBIDOE  over  the  head  of  the  second  locks  above  Motvlreal  Harbor ^ 
or  Mill  Street  crossing  of  the  LA  CHINE  CANAL. 


The  bridge  will  be  154  feet  in  length  on  the  centre  line  of  the  roadway,  and  will 
extend  over  the  upper  entrance  to  both  the  new  and  old  locks.  It  vrill  be  on  the  "Howe 
Truss'*  principle,  18  feet  wide  between  the  centre  line  of  each  truss.  In  the  middle  it 
will  be  canied  on  a  turntable,  which  will  serve  for  pivoting  the  bridge,  and  be  in  every 
respect  similar  to  the  one  described  in  the  preceding  specification  for  Wellington  Street 
Bridge. 

The  general  arrangement 'of  the  structure  in  all  its  parts  vrill  be  the  same  as  shown 
and  described  for  Wellington  Street  Bridge,  except  that  the  truss  will  be  6J  feet  high 
between  the  chords,  and  the  latter  12  inches  by  13^  inches  formed  of  three  thicknesses  of 
sound,  well-seasoned  white  oak  plank ;  the  main  braces  are  to  be  heavier,  but  the  panels 
will  have  the  same  spread. 

All  the  patterns  used  for  the  castings,  etc.,  of  Wellington  Street  Bridge  can  be  used 
for  those  required  for  the  bridge  above  the  entrances  to  the  second  locks,  except  those  for 
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the  prism  blocks,  the  double  washers  for  the  tie-rods  on  the  top  cords,  and  braclcets  for 
the  cams.     For  these  three  different  items  of  work  new  patterns  will  be  required. 

With  the  exceptions  above  stated,  the  foregoing  specification  and  details  for  the 
movable  or  swinging  part  of  Wellington  Street  Bridge  is  in  every  respect  applicable  to 
the  bridge  to  be  built  above  the  enti*ance  to  the  second  locks,  leading  to  Mill  Street,  and 
for  which  tenders  are  now  also  invited. 

It  may  further  be  stated  that  the  time  fixed  for  the  materials  to  be  furnished  (4th 
March  next) ;  the  complete  removal  of  all  scaffolding  by  the  25th  April ;  the  condition 
on  which  advances  or  progress  payments  will  be  made,  and  the  time  fixed  for  the  com- 
pletion of  the  work  (28th  day  of  April  next,  1879),  as  well  as  all  the  other  conditions 
stated  in  the  Wellington  Street  Bridge  specification,  are  to  be  clearly  and  distinctly 
understood  as  applicable  and,  in  every  respect,  as  binding  on  the  contractor  as  if  they 
had  been  prepared  and  made  specially  for  the  execution  of  the  work  on  and  for  the  bridge 
to  be  built  above  the  entrance  to  the  second  locks,  or  Mill  Street  crossing  of  the  canal. 

JOHN  PAGE, 

Chisf  Engineer  of  Public  Workt* 
Ottawa,  30th  January,  1879, 
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APPENDIX  No.  38. 


LACHINE    CANAL 


BPEGIFICAIION  of  the  Work  to  he  done  on  SECTION  No.  THREE 

of  the  ENLARGEMENT. 


This  «ection  extends  from  near  the  upper  side  of  Wellington  Basin  to  Station  If  o.  W, 
about  700  feet  a^ove  St.  Gabriel  Locl^,  and  is  a  little  over  three-quarters  of  a  mile  in 
len^ih,  the  respective  boundaries  of  which  may  be  seen  marked  out  prominently  on  tlie 
ground.  The  works  upon  it  consist  chiefly  in  the  enlargement  of  the  channel  to  a  mean 
width  of  200  feet,  and  to  an  uniform  depth  of  13  feet  below  the  assumed  water  line; 
building  piera  and  abutments  for  Wellington  Street  Swing  Bri.ige;  the  construction  of  a 
lift  lock,  regulating  wier,  raceway  and  bridge  abutments ;  taking  down  the  upper  thir- 
teen feet  or  more  of  the  third  lock  and  building  it  again,  using  new  face  stone  jbbrotfgh- 
out ;  securini;  the  lower  part  of  the  north  wall,  and  forming  a  temporary  regulating  weir  • 
and  raceway  on  the  south-east  side  of  the  canal,  etc.,  et<:. 

Tlje  water  ^vel  of  the  differont  reaches  is  to  be  kept  at  the  same  height  as  atpreeenti 
and  the  foundation  of  all  permanent  structures,  such  as  the  lock,  weir  and  dock  walls^ 
bridge  abutments,  etc..  are  to  be  placed  sufficiently  low  to  afford  a  depth  of  water  suited  to 
14  ^t  on  the  mitre  sills  of  the  lock. 

At  the  lower  end  of  the  section  the  channel  will  be  widened  on  the  south  side,  and  be 
oontinued  upward  on  such  a  line  that,  opposite  the  St.  Gabriel  Basin,  the  cutting  for  the 
enlargement  shall  be  wholly  on  the  north  side  of  the  ^nal ;  thence  upward  to  the  end  of 
the  section  the  increased  width  will  be  taken  off  that  side. 

The  side  lines  of  the  channel  and  the  position  of  the  respective  structures  will,  for  th» 
most  part,  correspond  with  the  lines  shown  in  red  on  the  general  plan  exhibited.  The 
Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing  the  whole 
or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel  wholly  on 
either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may  be  subse- 
quently determined  ;  also  of  altering  the  position  of  any  or  all  of  the  stmctures  one 
hundred  feet,  either  to  the  right  or  left,  or  of  placing  any  or  all  of  them  two  hundred  feet 
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either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  such  other  position  as 
may  be  oonsidered  the  most  advantageous  for  the  purpose  contemplated. 
• 
These  chtLngeB,  it  is  to  be  clearly  and  distinctly  understood,   may  be   made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
increabe  or  diminution  in  tlie  prices  tendered  for  the  respective  items  of  work. 

Part  of  the  material  excavated  from  the  channel  and  from  the  foundations  of  the  side 
iralls,  bridge  piers  and  abutments  can  be  deposited  on  that  portion  of  the  canal  property 
bounded  on  the  east  by  Wellington  Street,  on  the  south  by  St.  Patiick  Street,  and  on 
the  north  by  what  is  called  Canal  Street.  This  lot  of  ground  is  barely  two  acres  area,  but 
the  spoil  bfl^  formed  upon  it  can  be  carried  up  to  the  height  of  12  feet  or  more  over  the 
level  of  the  canai  banks  and  adjoining  streets,  by  keeping  at  such  a  distance  from  the 
streets  and  roada  as  not  to  inteHere  in  any  way  with  the  public  travel. 

^  ^  The  Government  property  on  the  north  side  of  the  canal,  east  of  St.  Gabriel  Lock, 
and  between  the  latter  place  and  the  basins  recently  formed  in  tliat  vicinity,  is  also  to  be 
used  for  <'  spoiling  "  material  taken  from  the  excavation  of  the  channel,  foundation  of 
side  walls,  as  well  as  for  that  taken  from  the  pits  of  the  lock,  regulating  weir  and  race- 
way. The  western  part  of  this  land  is,  however,  to  be  reserved  for  service  ground  for 
stone,  timber,  eta,  required  for  lock,  i-egulating  weir,  etc. 

l^'^HJf  When  spoiling  the  excavated  material  at  this  place,  the  rear  part  of  the  ground  or 
that  adjoining  Ottawa  Street  is  to  be  made  up  firal,  and  the  arrangements  must  ha  such 
that  the  bank  shall  be  carried  up  throughout  to  an  uniform  height  of  12  feet  over  the 
BurfiBU^  water  level  of  the  canal. 

The  spaces  contemplated  to  bo  at  a  future  time  occupied  by  basins  are  not  to  be  used 
for  spoil  ground  until  after  the  adjoining  parts  of  the  land  shall  have  been  made  up  to  the 
height  above  stated. 

It  will  be  observed  from  the  position  of  the  works  that  a  large  proportion  of  the 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months,  without  in 
any  way  interfering  with  navigation.  Contractors  will  therefore  be  expected  and  required 
to  provide  the  necessary  equipment  for  that  purpose,  and  be  |  prepared  to  move,  haul, 
transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to  be  expeditiously 
conveyed  to  and  deposited  at  the  places  and  in  the  manner  above  mentioned. 

Before  the  banks  in  the  vicinity  of  tha  proposed  basins  are  formed,  especially  at  the 
north  end  of  them,  adjoining  Ottawa  Street,  all  sods,  turf,  muck  and  loose  earth  must  be 
removed  for  a  space  of  20  feet  in  width  on  each  side,  and  for  such  a  depth  as  may  be 
required  to  secure  a  water-tight  connection  with  the  bank  to  be  formed  over  the  seat  thus 
prepared. 

If  any  of  the  adjoining  proprietors  are  desii*ous  of  having  their  land  raised  to  such  an 
extent  as  would  be  likely  to  form  more  advantageous  spoil  ground  tlian  that  above  men- 
tioned, the  contractors,  on  receiving  the  sanction  of  the  De|)artment  of  Public  Works, 
may  use  part  of  the  excavated  material  for  that  purpose. 

Where  the  present  banks  of  the  canal  or  any  portion  of  them  are  cut  away  by  the 
widening,  and  where  another  bank  has  to  be  formed  either  in  part  or  as  a  whole,  CRpecinlly 
if  the  ground  is  below  water  line,  the  surface  must  be  removed  for  silch  a  depth  and  width 
as  may  be  directed,  and  the  new  bank  be  formed  of  the  best  description  of  material  that 
t  be  obtained  in  the  vicinity,  put  on  in  layers  in  the  manner  subsequently  described. 


Digitized  by  VjOOQIC 


462 

In  all  cases  care  must  be  taken  U>  place  the  best,  most  solid  and  water-tight  earth  b 
that  part  of  the  bank  adjoining  the  canal,  and  to  place  tdl  coarse  materials,  or  such  as  an 
permeable  to  water,  on  the  outer  side,  or,  if  required,  remove  them  to  the  nearest  spoil 
bank. 

The  bottom  of  the  channel  is  to  be  made  of  an  uniform  depth  of  13  feet  below  water 
line,  and  the  foundauon  for  the  side  or  dock  walls  is  to  be  sunk  2^  feet  lower.  The  am 
for  the  walls,  however,  is  not  to  be  excavated  to  within  t.en  inches  of  the  bottom  untii 
after  the  canal  has  been  emptied,  when  it  must  be  sunk  to  the  depth  above  stated,  ud 
either  trimmed  off  level  thr3ughout  or  made  with  a  descent  toward  the  rear  of  about  tvd 
inches  to  the  foot,  as  may  be  directed. 

An  allowance  of  cne-half  horizontal  to  one  vertical  will  be  made  in  the  exoavatioQ 
for  a  slope  in  the  rear  of  the  side  walls.  In  embankments  the  side  slopes  are  to  be  made 
two  horizontal  to  one  vertical,  or  to  such  other  angle  as  circumstances  maj  require. 

The  contractor,  when  proceeding  with  the  works,  must  invariably  be  guided  bj  iht 
levels  given  for  bottom  of  cuttings,  height  and  grade  of  banks,  and  lines  marked  oat  bj 
the  officer  in  charge. 

Embankments  must  be  formed  to  the  angle  required,  and  throughout  be  made  unifona 
and  neatly  trimmed,  so  as  to  present  a  fair  outline  corresponding  to  vhe  places  where  die? 
are  situated. 

The  material  excavated  from  the  lock  pit,  weir  pit  and  raceway,  must  be  hauled  t<y 
and  disposed  of,  on  the  spoil  ground,  previously  mentioned  as  near  the  basins  recentlj 
formed  on  the  north  side  of  the  cana.1. 

To  effect  this  object,  the  contractor  must  construct  and  work,  at  his  own  expense  and 
risk,  a  floating  bridge  or  other  movable  structure,  across  the  tail  race  from  the  milU, 
which  is  also  a  navigable  channel  that  must  be  kept  open  for  the  passage  of  vessels. 

Part  of  the  material  to  be  removed  at  the  upper  end  and  below  the  lock  must  be 
reserved  for  the  purpose  of  making  up  the  embankments  in  rear  of  the  lock  w^dls,  weir 
and  raceway  walls,  which,  in  like  manner  as  at  all  places  where  a  water-tight  bank  is 
required,  must  be  hauled  on  in  carts  or  wagons  and  laid  on  in  layers  not  exceeding  nine 
inches  in  depth  at  a  time  ;  and  if  considered  necessary  by  the  officer  in  charge^  water 
must  be  thrown  over  each  layer  to  assist  in  consolidating  the  bank. 

The  works  will  be  let  in  items,  as  shown  on  the  printed  forms  of  tender,  which  will 
be  strictly  adhered  to  and  no  offer  considered  unless  in  stiict  accordance  with  the  form 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namelj : 
"  earth  **  and  "  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  tind 
deepening  the  channel,  except  absolutely  connected  "  quarry  rock "  and  boulders  ood- 
taining  one-third  of  a  cubic  yard  and  upwards.  The  prices  tendered  for  these  items  tc 
cover  the  entire  cost  of  removing  and  placing  the  material  in  spoil  bank,  as  herek 
described,  forming  and  grading  towing  path  and  finishing  up  embankments  in  rear  of  dock 
or  side  walls  in  rear  of  lock,  weir  aad  raceway  walls  and  wherever  required  on  the 
section,  in  a  workmanlike  and  satisfactory  manner  and  agreeably  to  the  design 
contemplated. 

Puddle. — When  necessary  to  guard  against  leakage  in  any  of  the  banks,  a  puddle 

waif  must  be  caiTi<  d  up  at  the  same  time  as  the  bank  is  formed.  It  muit^ 

be  mac  e  of  the  best  description  of  material  for.  the  purpose  that  can  be  obtained  on  the 
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section,  laid  on  in  layers  not  exceeding  B  inches  in  thickness,  each  of  which  must  ber 
watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and 
everything  done  that  may  be  required  to  form  puddle  walls  impervious  to  water. 

About  2^  acres  of  the  ground  below  the  lock,  on  the  north  side  of  the  canal,  may  be 
nsed  by  the  contractors  as  service  ground  for  dei>ositing  materials  for  the  work,  and  a 
small  piece  of  land  above  the  lock,  on  what  is  csJled  ''The  Island/'  may,  after  the  neces- 
sary arrangements  have  been  made,  be  used  for  a  like  purpose,  but  all  other  service 
ground  must  be  provided  by  the  contractor,  at  his  own  cost  and  expense. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  work  to  be  done 
for  the  deepening  and  enlarging  of  the  canal  on  tlus  section  (No.  3),  will  be  measured, 
computed  and  paid  for  in  the  "  solid."  For  this  purpose,  before  the  works  are  com- 
menced, levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  the 
water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench 
marks),  at  short  distances  apart  along  the  whole  length  and  breadth  of  the  work.  A 
duplicate  copy  of  the  cross  sections,  made  from  these  levels  and  soundings,  is  to  remain  on 
record  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Kesident  Engineer,  and  from  these,  together  with  levels  and  soundings  taken  aft^  the 
whole  have  been  completed,  will  be  computed  the  quantities  of  excavation  and  work  done, 
for  which  payment  will  be  made. 

Lock — to  be  270  feet  in  length  between  the  gate  quoins^  45  feet  in  width  between 
the  side  walls  at  bottom  ;  it  will  be  placed  on  the  north  side  of  the  present 
lock,  and  be  parallel  to  it,  and  so  situated  that  the  longitudinal  centie  line  through 
the  lespective  structures  will  be  78  feet  apart,  and  the  transverse  range  of  the  upper  gate 
quoins  will  be  about  30  feet  lower,  or  to  the  east  of  those  in  the  old  lock ;  hence  the 
lower  quoins  of  the  latter  will  be  100  feet  west  of  thost  in  the  new  structure. 

A  retaining  wall,  about  115  feet  in  length,  must  therefore  be  built  in  continuation, 
eastward,  of  the  north  wall  of  the  present  lock,  which,  at  its  lower  end,  will  be  connected 
with  the  lower  south  wing  walls  of  the  new  lock. 

Arrangements  have  also  been  made  for  a  road  crossing,  by  the  extension  of  the  upper 
wing  walls  to  form  the  seat  and  bearings  for  a  swing  bridge. 

At  the  lower  end,  a  retaining  wall  2W0  feet  long,  will  be  built,  on  a  line  in  continua- 
tion of  the  north  wall  of  the  new  lock,  for  the  purpose  of  giving  additional  security  to 
the  tail  race  from  the  regulating  weir,  and  forming  a  place  where  vessels  can  make  fast 
to,  when  necessary. 

The  walls  of  the  old  lock,  being  in  a  ruinous  condition,  are  to  be  taken  down  to 
fully  two  feet  below  the  surface  of  the  lower  reach,  or  to  such  other  depth  as  may  be 
required  ;  and  the  walls  are  again  to  be  built  up  with  an  entirely  new  and  better  kind  of 
face  stone. 

The  walls  above  mentioned,  with  the  exception  of  those  directly  connected  with  tlie 
present  navigation,  are  all  to  be  commenced  at  a  depth  that  can  be  adapted  to  vessels 
drawing  14  feet  water  passing  throug)^  the  canal  ;  o^erwise  the  bottom  and  mitre  sills 
of  the  lock,  as  well  as  the  retaining  and  bridge  seat  walls  are,  respectively,  to  he  Jive  feet 
lower  than  those  at  present  in  use.  | 

The  faces  of  the  several  walls  above  mentioned  are  to  be  of  the  best  description  of 
properly-dressed  gray  limestone,  backed   up    with   large-sized  flat-bedded    stones  of  an 
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approved  kind,  laid  throughout  in  hydraulic   cement  mortar,  and  placed  on  a  fonndation 
of  timber  and  p]ank,  prepared  and  arranged  as  herein  described. 

Contractors  will  obsorve  that,  before  the  foundation  pit  for  the  lock  can  be  exca- 
vated to  the  proper  depth,  or  laid  dry,  the  channel  leading  to  the  pi^esent  regulating  weir 
must  be  closed,  and  that  a  dam  must  also  be  made  at  the  lower  end  of  the  jiit  to  keep  out 
the  water  of  the  reach  below.  , 

The  channel  alluded  to  cannot,  however,  be  closed  until  the*  means  of  passing  a 
considerable  volume  of  what  is  called  the  surplus  water,  have  been  provided.  This,  it  Ib 
proposed  to  do  bj  forming  a  temporary  weir  and  raceway  on  the  south  side  of  the  oaoal^ 
at  the  place  and  in  the  manner  subsequently  described. 

It  should  also  be  borne  in  mind  that  the  leaky  and  defective  state  of  the  present 
lock  renders  it  indispensable  that  at  least  the  upper  13  feet  of  both  walls  should  betaken 
down,  new  walls  built,  the  lower  part  of  the  north  wall  secured,  and  the  retaining  wull 
below  the  present  lock  constructed  before  tho  dam  at  the  lower  end  of  the  pit  can  serve 
any  good  purpose,  or  the  temporary  raceway  on  the  south  side  be  formed. 

The  wo^-ks  above  mentioned  having  been  completed  as  described  in  the  latter  part  of 
this  specification,  the  excavation  of  the  lower  part  of  the  lock  pit  can  then  be  proceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  the  side  and 
wing  walls,  and  to  correspond  with  tho  lines  marked  out  by  the  officer  in  charge. 
Great  care  roust,  however,  be  taken  not  to  disturb  the  narrow  bank  between  the  present 
lock  and  the  pit.  On  this,  *  the  south  side,  a  slope  of  one-half  hoi-izontal  to  one  vertical 
will  be  allowed,  and  on  the  north  side  and  ends  an  allowance  of  one  to  one  will,  id 
each  case,  be  made  for  the  slope. 

The  bottom  must  be  made  smooth  and  level  at  the  proper  height  to  afford  throogh- 
out  an  uniform  bearing  for  the  foundation  timbers,  which  are  to  be  laid  and  covered  with 
three-inch  pine  plank,  to  form  a  protection  to  the  bottom,  and  a  beaiing  surface  for  the 
side. 

Foundation  Timbers — to  be  of  pine   12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  tiie  walls  on 

both  sides  ;  but  occasionally  two  timbei*s  may  be  used  to   make  up   tho  distance,  one  of 

which  must,  however,  extend  from  the   rear  line  of  one  wall  across  the  chamber  to  18 

inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  bo  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  -the  bottom  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  after  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
puddle,  well  cut  and  ittmmed ;  or,  if  directed,  the  spaces  at  the  ends  of  the  timbers  must 
be  made  up  with  concrete  ;  their  tops  must  be  dubbed  to  an  uniform  surface  to  afford  a 
fair  bearing  for  the  planking.  The  timbers,  before  being  laid^  must  be  counterhewn^  if 
BO  directed. 

Mud  Sills. — ^Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  side  walls.  They  are  to  be  of  pine  timber  12  inches  8qu.-%re, 
arranged  in  trenches  cut  for  their  i^eception,  and  laid  so  that  their  tops  shall  be  on  the 
same  level  as  other  parts  of  the  foundatiom.  The  spaces  alongside  of  them  must  be  well 
filled  with  paddle  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  bo  filled  with  puddle  or  concrete  as  may  be  required. 
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Mitre    Sill    Platfoem — tx>  be  14  feet  in  width,  made  up  of  timbers  1 2  inches 

square  and  of  a  length  to  reach  from  rear  to  rear  of  walls, 
:all  of  which  must  be  counterhewn  and  well  jointed  with  a  plane  so  as  to  make  water- 
tight joints  for  their  entire  length  and  de^)th.  They  are  to  be  secured  by  five  wrought 
iron  screw-bolts  (1|  inches  in  diameoer)  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
order  to  form  a  conneccion  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum^  and 
-every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  etc. — ^Five  or  more  trenches  are  to  be  cut  across  the  foundation 
for  the  reception  of  sheet  piles,  namely  :  One  at  the  upper 
side,  another  at  the  lower  side  of  each  of  the  mitre  sill  platforms,  and  one  at  th')  lower 
-end  of  the  lock.  They  are  to  be  sunk  5  feet  below  the  foundation  timbei-s,  and  are  not 
to  exceed  2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth  so 
^ks  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged  and  the  piles  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  whick 
<»n  be  obtained  within  one  mile  of  the  w«rk,  and  must  be  cut,  mixed,  prepared  and  laid  as 
directed  by  the  officer  in  charge.  Ranges  of  sheet  piles  are  also  to  be  placed  in  the 
foundation  of  the  chamber  if  so  directed. 

^  Sheet  Piles — to  be  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 
P^'  .  ofl;\Hoifl  •   long  ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 

4;liamfered  on  the  side  next  the  trench.     When  placed  they  are  to  be  fastened  to  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  ;  the  first,  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
oouTse,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  cham))er  and  at  both  ends 
of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up 
with  wedges  to  water-tight  joints  ;  every  3  feet  in  width  of  planking,  in  both  courses, 
must  break  joints  at  least  4  feet ;  and  the  upper  course  must  in  all  cases  breaik  joints 
t>oth  lengthwise  and  transversely  with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails  9  inches  long  and  1^ 
inches  diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing 
ot  a  timber  ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid  ; 
the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  dressed  with  a  plane.     They  are  to  be  frafned,  mortised,  tenonned 
«nd  secured  in  the  maimer  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 
well  as  the  braces,  must  be  of  a  siza  to  stand  19x16  inches  when  di*essed.  The  mitre 
sills  are  to  be  19  x  19  inches,  checked  3  inches  into  the  platform  timbers^  and  are  to  be 

BD 


Digitized  by  VjOOQIC 


466 

tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  malxr 
sill.  A  check  3  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills  to  receive  the 
ends  of  the  first  course  of  planking. 

• 
Before  tbey  are  put  together,   all  the  mortises,  tenons  and  joints  must  be*  "well 
coated  with  white  lead  ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas 
well  saturated  in  boiling  tar    is  to  be  placed  in  the  check  formed  in  the  platform,  into 
which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wid«  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  4ioles  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron ;  the  bolts  are  t«  be  2  feet  4  inches  long,  one  inch  and  a  half  (1^^") 
diameter,  have  upset  heads,  and  be  well  i*agged  at  the  point. 

Masonry. — ^The  lock  is  to  be  8  feet  8  inches  lift,  and  the  side  walls  carried  up* to  2 
feet  over  the  surface  water  level  of  the  upper  reach,   or  to  the  height  •£ 
25  feet  10  inches  over  the  floor. 

The  chamber  and  recess  walls  are  to  be  9  J  feet  wide  at  the  bottom,  wifcL  xA*^n\^ 
in  rear  6  feet  long  in  line  of  wall  and  3  feet  prejettion,  and  placed  not  more  tban  12 
feet  apart.     The  recesses  for  the  gates  are  to  be  made  2  feet  8  inches  deep  at  top. 

The  face  of  the  chamber  and  wings  is,  throughout,  te  have  a  batter  of  one  in  twenty- 
our  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  rear,  except  for 
a  distanpe  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plulnb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  must  be  of  approved,  sound  and  durable  stones  ;  those 
forming  the  face  work  must  be  of  the  best  class  of  gray  lim^tone,  free  from  drys,  seams 
or  other  defects,  and  must  be  at  least  equal,  in  every  respect,  to  the  best  of  the  stones 
used  in  the  present  guard  lock  at  Lachine^ 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses  ; 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height ;  the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping,  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face''of 
the  chamber  may  be  made  up  of  two  courses  of  stone  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid 
80  that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  itich. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded  ;   made    square,    bevelled  or 
otherwise  suited  to  the  positions  they  are  to  occupy  in  the  work. 
The  arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end 
Joints  in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  baok  part  of  the  stones  must  be  hammered  or  picked  off  to  such  Hues  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  on  the  alternate 
courses.  In  each  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11')  ieet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  mid-way  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12  inches, 
and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly  formed 
throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchent 
in  the  alternate  courses  must  be  at  least  1}  times  their  height  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thirds  (|)  the 
length  of  its  face. 

Hollow  Quoins — ^to  be  alternately  headers  and  stretchers,  the  former  at  least  4A 
feet  face  and  5J  feet  depth  of  bed;  the  latter  5  J  feet  face  and 
4  J  feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
engineer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use« 

Recess  Quoins — to  be  also  4^  by  5 J  feet  and  6^  by  4^  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled  as  shewn  on  plan  ;  the  headers  to  be  checked  so  as  to  make 
return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  ei^t  chain  wells  in  the  position 

indicated  on  the  plan  ;  each  well  will  be  two  feet 
square  inside,  and  the  man-holes  from  them  to  the  front  of  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock  so  as  to  prevent 
the  chain  when  slack  lodging  in  the  man-holes  ;  Rheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of  the 
wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls  of 
the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

Checks. — For  the  reception  of  stop-water  timbers,  two  checks  are  to  be  formed  in 
the  face  of  the  wings  at  both  ends  of  the  lock  ;  they  are  to  be  arranged  as 
shown  on  plan,  be  2  feet  apart,   12  inches  wide  and  6  inches  deep  at  the  top,  and  made 
plumb  in  the  rear. 

Coursed  Work, — for  the  face  of  the  chamber  walls,  may  be  9  inches  high  •  and 
upwards,  but  a  course  once  commenced  must  be  continued  the 
same  height  throughout,  and  in  no  cases  will  more  than  two  courses  be  allowed  to  make 
np  the  height  of  one  course  of  cut  stone.     They  must  be  at  least  2C  and  30  inches  depth 
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of  bed  in  tbo  alternate  courses,  and  have  not  leFS  than  3  feet  length  of  face  in  line  of  walL 
In  every  course  there  are  to  be  headers  of  at  least  20  inches  kngth  of  face^nd  4  feet 
depth  of  bed,  placed  not  moi*e  than  1 2  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headeis  and  stretchers  i^ust  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  mast  be  dressed  to  the  batter  of  the  wall,  boucharded,  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone  when  in  place  ahaU 
not  exceed  three-eighths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large  well-shaped  stones  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds 

and  properly  bonded  throughout  the  wall ;    where  the  depth  of  the  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth 

does  not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  uniform  and 
equal  bearing  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick,  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it  utust 
be  still  further  reduced.  After  this  has  been  done,  the  stone  laid  and  the  vertical  jointf 
pro])erly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  coarse. 

The  baf^king  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stood 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  walL  The  black 
limestone  used  for  ordinary  building  purposes  in  Montreal  will  not  be  allowed  in  the  work. 

CoPiNQ  Stones — of  the  chamber,  recesses  and  wing  walls  are  to  be  4  feet  wide  oa 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  retr 

and  to  the  face  batter  of  the  wulb,  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  are  to  be  at  least  15  inches  in  height  of  course  and  not  less  than  4  feet  long  in  line 

of  wall. 

I 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  the  J 
buttresses  tor  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  s  J 
detailed  pkn  will  be  furnitthed. 

The  hollow  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  M 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  ha 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whole  te 
be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  l^inch  iron,  to  be  inserted  in  every  joint  15  inches  hsek 
from  the  face  and  six  inches  from  the  top. 

The  descent  from  the  coping  of  the  lock  to  that  of  the  retaining  wall  below  it,  os 
the  west  side,  is  to  be  made  by  means  of  a  range  of  steps  4  feet  in  width,  cut  out  of  tiie 
solid  ;  the  nae  of  each  not  to  exceed  9  inches  and  the  treads  to  have  an  uniform  width  <^ 
12  inches.  They  are  to  be  arranged,  placed  and  secured  in  like  manner  as  those  at  (^ 
lower  end  on  the  east  side  of  the  second  lock. 
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Breast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper 

reach  unconnected   with  the  side  walls  of  the  lock  ;  it  will   be  of 

ODursed  masonry  7  feet  wide  at  bottom,  plumb  in  the  rear  and  on  the  lower  side,  battered 

to  a  witlth  of  5  feet  at  the  top  and  then  covered  with  large  flat-bedded,  scabbled,  and  well 

jointed  coping  stones. 

Mortar. — ^Tbe  whole  masonry  of  the  locks  and  other  structures  to  be  described 
must  be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with 
dean,  large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand   to  one  of 
oement,  or  such  other  proportions  as  may  be  directed. 

l%e  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used 
must  be  protected  from  the  influence  of  the  weather  in  suit-able  buildings  provided  by  the 
contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
ftnd  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  oflicer  in  charge. 

Grout  shall  lie  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  l|  of  clean,  sharp  sand  to  one  of  coment  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other 
soil  adheres  to  them  ;  and  in  warm  weather  tho  beds  and  joints  of  the  stones  must  be 
moistened  with  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished  state 
over  winter,  the  contractor  must  pover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Bridge  Sbat. — To  form  bearings  for/a  swing  bridge,  walls  are  to  extend  upward,  in 
continuation  of  those  of  the  lock,  as  repi*esert<id  on  general  plan. 
They  are  to  be  built  upon  a  foundation  of  timber  and  plauk,  the  top  of  which  will  be  at 
least  one  foot  below  the  bottom  of  the  upper  reach. 

The  timbers  are  to  be  of  pine,  12  inches  square,  counterhewn,  and  laid  longitudinally 
in  five  continuous  ranges,  about  9  iuches  apart,  in  such  a  manner  as  to  rest  uniformly  on 
the  bottom  throughout  their  entire  length,  and  so  that  no  two  joints  on  adjoining  ranges 
shall  be  nearer  than  6  feet  to  each  other.  The  spaces  between  them  must  be  well  filled 
with  concrete,  or  otherwise,  as  may  be  directed.  The  top  of  the  timbers,  when  laid,  must 
be  dubbed  to  an  uniform  surface  to  receive  the  covering,  which  is  to  consist  of  3-inch  pine 
plank,  laid  obliquely  to  close  joints,  and  be  secured  with  7-inch  pressed  spikes. 

The  walls  are  to  be  8  feet  thick  at  bottom,  with  a  face  batter  of  one  in  twenty-four, 
the  back  to  be  carried  up  plumb  to  within  5  feet  of  the  top,  thence  batter  to  the  rear  line 
of  the  coping. 

\ 

They  are  to  be  of  a  like  class  of  masonry,  and  laid  in  hydraulic  cement  mortar 
throughout,  as  described  for  the  chamber  walls  of  the  lock.  The  upper  end  of  the  south 
wall  is  to  be  extended  an«l  carved  so  as  to  connect  with  the  north  si<le  wall  abova  the  old 
lock,  and  the  whole  carried  out,  recessed,  curvi'd  anil  otherwise  arlapted  for  the  toe,  as 
well  as  for  the  turntable  on  which  the  bridge  is  to  move,  as  represented  on  a  detailed 
plan  to  be  furnished. 
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The  foundation  for  that  part  of  the  seat  for  the  turntable  south  of  the  side  wall  is 
to  be  laid  at  8  feet  below  the  top  of  the  lock  coping,  and  must  be  formed  either  of  timbo- 
and  plank  or  a  stratum  of  concrete,  as  may  be  directed. 

The  coping  stones  are  to  be  at  least  15  inches  in  depth ;  on  the  side  walls  they  are 
tb  be  4  feet  in  width  on  top,  and  those  on  the  turntable  pier  must  be  from  4  to  6  feet  in 
width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track  for  the 
rollers.  They  must  be  full  bedded  throughout,  and  dressed  so  as  to  lay  to  joints  not 
exceeding  one-fourth  of  an  inch,  and  the  top  must  have  a  fair  surface,  neatly  boucharded 
and,  where  required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed ;  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  the  same  ihic^eos 
as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  length. 

Centre  Retaining  Wall. — The  seat  for  the    wall  below  the  present  lock  and 

opposite  the  lower  recess  of  the  new  structure  is  to  be 
sunk  to  an  uniform  depth  of  16  feet  below  the  surface  of  the  lower  reach,  where  a 
foundation  of  timber  and  plank  is  to  be  laid  in  like  manner  as  described  for  the  side  walls 
above  the  lock,  except  that  the  timbers  are  to  be  laid  13^  inches  apart,  and  that 
provision  is  to  be  made  for  carrying  counterforts  in  the  rear  by  placing  two  sill  pieces 
under  each  to  receive  the  planking. 

The  wall  is  to  be  9  J  feet  thick  at  bottom,  with  counterforts  in  rear  6  feet  long  in 
line  of  wall  and  3  feet  projection,  and  placed  not  moi^  than  13  feet  apart ;  it  is  to  kave 
a  batter  of  one  in  twenty-fowr  on  the  face,  and  the  back  is  to  be  carried  up  plumb  to 
within  5  feet  of  the  top,  where  the  counterforts  are  to  terminate  and  a  continuous,  regular, 
inclined,  smooth  frost  batter  formed  up  to  the  top  rear  line  of  coping. 

The  coping  to  be  4  feet  wide  on  top,  and  in  all  other  respects  the  materials  used  in 
the  wall  must  be  of  like  dimensions  and  of  a  similar  class  ;  and  the  workmanship  through- 
out to  be  executed  in  like  manner  as  described  for  the  cut  stone  masonry  portion  of  the 
lock. 

Where  the  wall  connects  with  the  lower  part  of  that  of  the  present  lock,  the  stones 
of  the  new  work  are  to  be  bonded  into  those  of  the  old,  or  such  other  course  adopted  as 
circumstances  may  require,  and  as  may  be  directed  when  the  building  operations  are  in 
progress. 

At  the  lower  end,  the  wall  is  to  be  made  circular,  and  connected  with  the  lower  wing 
of  the  new  lock,  as  indicated  on  plan. 

North  Betaininq  Wall, — below  and  in  continuation  of  the  side  wall  of  the  new 

look,  is  to  be  8  feet  thick  at  bottom,  with  counterforts 
5  feet  long  and  3  feet  projection,  placed  not  more  than  15  feet  apart ;  on  the' face  it  is  to 
have  a  batter  of  one  in  twenty-four^  and  the  back  is  to  be  carried  up  plumb  to  within  5 
feet  of  the  top,  where  the  counterforts,  as  in  other  cases,  terminate ;  thence  a  continuous 
frost  batter  is  to  be  formed  to  the  top  rear  line  of  the  coping. 

It  is  to  be  built  on  a  foundation  of  timber  and  plank,  arranged  and  placed  in  like 
manner  as  described  for  the  walls  above  mentioned,  but  laid  on  the  same  level  as  the 
floor  of  the  lock  ;  in  this  case  a  course  of  sheet  piles,  5  feet  in  depth,  is  to  be  put  in  at 
the  toe  of  the  wall. 
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The  coping  to  be  4  feet  wide  on  top,  and  in  all  other  respects  the  material  used  in 
the  wall  must  be  of  like  dimensions  and  of  a  similar  class,  and  the  workmanship 
throughout  executed  as  described  for  the  cut  stone  masonry  portion  of  the  lock. 

At  the  lower  end,  the  wall  is  to  be  made  circular  and  connected  with  the  lower  wing 
of  the  south  wall  of  the  raceway,  as  indicated  on  plan. 

Dot^K  Walls. — Along  the  south  side  of  the  canal,  a  retaining  wall  is  to  be  built 
from  the  lower  end  of  the  section  upward,  and  at  such  other  places 
on  the  north  side  as  may  be  determined. 

The  walls  to  be  3  feet  wide  at  top  and  hare  a  batter  of  2  inches,  or  more,  to  the 
foot  on  the  front  side,  and  on  the  rear  side  increase  at  the  rate  of  3  inches  to  the  foot  for 
the  first  5  feet  from  the  top,  thence  downward  it  is  to  be  plumb.  Counterforts,  3  feet 
in  length  and  two  feet  in  depth,  are  to  be  placed  12  feet  apart,  or  at  such  other  distances 
as  may  be  directed,  and  be  carried  up  to  where  the  frost  batter  commences. 

The  wall  must  be  built  of  an  approved  class  of  sound  and  durable,  fiat  and  well- 
shaped  stones,  not  less  than  6  inches  thick,  2  feet  or  more  in  length,  with  at  least  3  feet 
area  of  bed,  laid  so  as  to  form  a  proper  bond  over  and  with  each  other  in  both  front  and 
rear;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  corresponding  to  the 
position  they  are  to  occupy  in  the  work.  Headers  not  more  than  7  feet  apart  and  at 
least  3  feet  depth  of  bed,  are  to  be  placed  in  eaeh  course.  The  coping  stones  must  be  at 
least  10  inches  thick  and  3  feet  wide  at  top,  increasing  in  width  downwards  to  the  batter 
on  both  sides.     No  piece>  to  be  less  than  3  feet  in  length. 

The  whole  of  the  stones  to  be  laid  in  full  beds  of  hydraulic  cement  mortar,  prepared 
as  previously  described,  and  the  different  courses  grouted  as  the  work  progresses.  Black 
limestone,  such  as  used  for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed 
in  the  work. 

In  rear  of  these  walls  (if  so  directed)  a  space  of  15  inches  in  width  is  to  be  made  up, 
for  such  a  height  as  may  be  requested,  with  small  stones,  quarry  waste  or  gravel,  well 
rammea. 

^amTAB  already  stated,  thb  present  lock  is  to  be  taken  down  to  at  least  2  feet  below  the 
surface  level  of  the  lower  reach,  and  that  portion  of  the  stone  fit  for  backing  put  either 
on  the  service  ground  already  mentioned  or  some  other  place  provided  by  and  at  the 
expense  of  the  contractor.  The  refuse  material,  or  such  as  may  be  unsuitable  for  use  in  the 
work,  is  to  be  placed  in  the  spoil  banks  or  otherwise  disposed  of  in  such  a  manner  as  the 
Department  of  Public  Works  may  approve.  The  taking  down  of  the  wallii  and  depositing 
the  material  as  above  stated  will  be  paid  for  by  the  «ubic  yard  of  wall  removed.  All  the 
stone  suitable  for  backing,  take&  out  of  the  walls  of  the  old  lock,  may  be  used  in  the  new 
work.      4 

The  face  work  must,  as  already  stated,  be  wholly  of  approved  gray  limestone,  of  the 
dimensions  and  prepared  as  described  for  the  ne^  lock.  It  is,  however,  to  be  adapted 
and  arranged  to  smit  the  openings,  quoins  and  piers  of  the  present  structure. 

•Mt*  The  breast  and  curved  walls  at  the  upper  end  of  the  lock  are  to  be, overhauled,  and 
4BUch  new  stone  furnished  for  them,  and  repairs  made,  as  may  be  required. 


The  north  lower  wing  of  the  lock,  or  as  much  of  it  as  projects  beyond  the  rear  line 
-of  the  side  walls,  must^be  wholly  removed  to  admit  of  making  a  water-tight  connection 
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between  the  back  or  end  of  the  centre  retaining  wall  and  a  range  of  concrete  to  be  fbrnied 
in  rear  of  tho  north  side  of  the  lock  for  its  entire  length. 

The  seat  for  this  concrete  wall  must  be  formed  immediately  along  by  the  back  of  Uie 
old  lock  wall,  and  sunk  to  the  full  depth  of  the  foundation  of  the  new  structure,  or  5  feet 
below  the  bottom  of  the  present  lock.  Great  care  must  be  taken  to  clean  the  back  of  the 
old  wall  for  the  whole  distance  and  height,  as  the  concrete  wall  (3  feet  in,  width)  is  to  be 
carried  up  to  at  least  18  inches  over  the  line  between  the  old  and  new  |)ortioDS  of  the 
works. 

The  removal  of  that  portion  of  the  old  structure  above  mentione<l,  together  ^with 
bidlding  new  walls  and  constructing  the  centime  retaining  wall  pi*eviously  df  scribed,  miixt 
be  done  between  the  close  of  navigation  in  December  and  the  twenty  fifth  day  of  April  in 
the  following  spring,  on  the  cantractor  being  notified  by  the  Department  of  JPiibii^ 
Works  to  that  effect  in  the  early  part  of  November  preceding. 

Tl  0  old  culvert  under  the  canal,  near  the  middle  of  the  section,  is  to  l>e  entirelj 
removed,  and  the  place  it  occupies  be  cleared  out  to  the  full  depth,  so  that  a  water-tight- 
bank  can  be  formeid,  es|)ecially  on  the  south  side  of  the  canal. 

The  removal  of  the  masonry  at  both  ends  of  the  culvert  itust  be  done  carefully,  as 
the  stones,  when  80und  and  of  a  good  class,  may  be  used  as  backing  for  the  new  works. 

The  trunk  is  of  timber  framework,  lined  and  cased  with  plank,  all  of  whi<5h  must  be 
removed  and  also  the  wells  at  the  end.  The  excavation  and  lefuse  materials  from  the 
masonry  are  to  be  deposited  in  the  spoil  bank  previously  referred  to,  and  the  serviceablo^ 
stones  placed  where  they  can  be  advantageously  got  at  when  requii-ed. 

The  old  timber  work  is  be  disposed  of  by  the  contractor,  under  such  arrangements 
that  it  will  be  removed  entirely  beyond  the  limits  of  the  canal  propei*ty. 

The  removal  of  the  trunk  of  the  culvert  and  the  wells,  up  to  the  height  of  the 
respective  breast  walls,  will  be  measui-ed  and  estimated  as  **8olid,"  inasmuch  as  they  are 
nearly  filled  with  silt  and  sugar  refinery  waste. 

Wellington  Street  Bridge. 

This  section,  as  i)reviously  stated,  embraces  the  construction  of  piers  and  abutments 
for  a  street  and  railway  bridge,  either  combined  or  so  aiTauged  as  to  form  two  seiwinite 
means  ot  crossing  on  or  near  the  line  of  Wellington  Sti*eet.  The  removal  of  the  piers,, 
etc.,  of  the  present  structui-e,  in  the  manner  and  at  the  time  directed,  is  also  included. 

The  water-way  is  to  be  in  four  divisions,  the  two  centre  ones  of  which  are  each  to  be 
46  feet  wide,  and  form  the  navigable  channels.  The  pipi-s  and  abutments  are  to  be  of 
masonry,  laid  in  hydraulic  cement  mortar,  built  chiefly  of  the  *  dimensions  and  in  the 
manner  herein  described,  or  as  may  be  subsequently  directed. 

The  space  at  and  in  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated^ 
or  from  a  line  in  continuation  of  the  east  side  of  the  wood  basin  to  the  dock  wall,  on  th^ 
south  side  of  the  canal,  downward  to  the  lower  end  of  the  section,  is  to  be  made  15 
feet  in  depth  below  water  level,  except  on  the  north  side  opposite  the  old  bridge 
abutments  and  dock  wall,  where,  for  a  width  of  l2  feet  alongside  of  the  wall,  the  bottom 
is  to  remain  as  at  present. 
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The  material  excavated  frem  this  space,  as  well  as  from  the  seats  of  the  j)iers  which 
are  to  be  2  feet  3  inches  lower,  or  17^  feet  below  water  level,,  will  be  deposited  at  the 
place  and  in  the  manner  previously  stated. 

The  centre  and  rest  piei-s  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal ;  the  former  to  be  27  feet  square  at  the  top,  and  the  latter  to  be  27  feet  long  by  9- 
feet  thick  at  topi  Two  arched  culvei-ts,  each  7  feet  in  width  and  an  average  of  8  feet  in 
height,  are  to  be  formed  through  them  on  a  line  ranging  with  that  of  the  canul. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  least  16  feet  below  canal  suiface,  and  in  each  case  they  are  on  all  sides  to  have  a 
batter  of  one  in  twenty-four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate  truly 
for  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-tourth  {\)  of  an  inch. 
The  bottom  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opening,  and  at  each  end  p'iss  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening  and  the 
third  course  G  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  the  alternate^ 
coarses,  with  headers  in  every  coui-se  4  J  feet  long,  placed  not  more  than  U  feet  a|)art 
from  centre  to  centra  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed 
80  as  to  lay  to  joints  one-fourth  {\)  of  an  inch ;  and  have  the  face  in  all  cases  picked  or 
scabbled  to  h  iair  surface ;  this  is  underatood  to  be  applicable  to  all  the  four  sides  df  racb 
of  the  centre  aa  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  with  flat-bedded  stone^,!  not  less  than 
4  feet  area  ot  bed  and  of  the  full  height  of.  the  face  stone ;  their  beds  ar.d  joints  must  bo 
scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  not  exceed 
five-eighths  (|)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a  quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge,  wh^n  in  position,  are 
to  be  42  feet  long,  11^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  pamllel  to  the 
canal,  and  the  ends  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  fnced  on 
both  sides,  and  throughout  be  of  a  like  class  of  material  and  workmanship,  ant  the 
foundation  for  them  to  be  formed  at  a  like  depth,  as  described  for  the  centre  and  rest 
piers ;  both  sides  and  ends  are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
oflsets  on  the  Iront  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry,  placed  twenty-nine  feet  or  vrore  from  the  piers 
for  the  bridge  S3at.  They  are  to  9  feet  thick  at  bottom,  batter  one-sixth  to  one  on  the 
tace,  have  counterforts  in  rear,  and  in  every  respect  be  of  a  like  class  of  material  and 
woikmanship  as  previously  described  tor  the  dock  walls,  except  that  they  ai-e  to  be  laid 
on  a  foundation  of  timber  and  plank,  placed  at  the  same  level  as  that  for  the  piers. 

The  south  abutment,  at  its  eastern  end,  will  connect  with  the  returned  end  of  the 
dock  wall  of  Wellington  Basin,  and  the  one  on  the  north  side  will  connect  with  the- 
abatmt-nt  of  the  old  bridge.  These  connections  are  to  be  formed  by  varying  the  re  |>ective 
slopes  within  a  distance  of  25  feet  or  more  in  length  on  the  general  line,  the  bottom  of 
walls  being  so  arranged  with  reference  to  each  other  that  the  top  line  in  each  case  will 
correspond  with  that  of  the  main  wall,  both  above  and  below,  and  the  face  present  a  fair 
winding  batter  corresponding  to  the  position  of  the  work. 
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The  upper  4  feet  of  the  wall,  below  the  line  of  the  biidge,  is  to  be  of  cut  stone,  neatlj 
dressed  and  boucharded,  made  square,  bevelled,  circular,  or  otherwise  suited  to  the  plaM 
it  is  to  occupy,  and  is  to  be  laid  to  three-sixteenths  of  an  inch  mortar  beds  and  joints, 
and  as  regards  dimensions  of  stones,  dressing  and  all  other  respects,  be  at  least  equal  to 
the  cut  stone  masonry  described  for  the  lock. 

The  centre  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  most 
€ill  be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,  laid  in 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  joints 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and 
break  joint  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  from 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  tra<^ 
for  the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout  and  dressed  so  as 
to  lay  to  joints  not  exceeding  one-fourth  of  an  inch,  and  the  top  side  must  have  a  fair 
surface,  neatly  boucharded,  and  where  required  the  outer  top  arrises  are  to  be  rounded 
off. 

The  pivot-sione  to  be  not  less  than  six  feet  square  and  two  feet  depth  of  bed  ;  the 
space  between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same 
thickness  as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  fe^ 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones  for  a  width  of  four  feet  is  to 
be  twenty -four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  This 
stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter,  let  into  the 
masonry  underneath. 

'The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge  will  be 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  eight  inches  at 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  comers  of  the  bridge,  parapet  piers  are  to  be  built  4J  feet  square  at  base, 
diminishing  upward,  one  of  which  at  each  end  of  the  bridge  must  be  reoessed  and  hollowed 
out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  the 
parapet  piers,  and  finished  with  coping  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments  they  aie 
to  be  laid  either  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  the  timbers  must  be  filled  with  a  good  description  of 
puddle  or  concrete  as  may  be  directed. 

The  covering  plank  te  be  of  pine,  thi-ee  inches  thick,  laid  obliquely,  and  fastened  to 
the  timbers  with  IJ-inch  white  oak  treenails  8  inches  long. 

^HEET  Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  the  piers, 
if  the  officer  in  charge  considers  it  necessary. 
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Fenders — are  to  be  placed  horiaontallj  on  both  sides  of  the  water-way,  extending 
for  some  distance  above  and  below  the  bridge,  each  of  which  will  be 
formed  of  two  pieces  8x12  inches,  of  white  oak,  kept  2  inches  apart  by  means  of  white 
oak  blocks  9  x  12  x  2  inches,  placed  vertically  6  feet  apart  from  centre  to  centre. 

The  pieces  forming  the  fenders  are  in  each  range  to  be  connected  by  means  of  double 
oblique  joints  let  3  inches  or  more  into  and  on  to  each  other  respectively.  The  joints  in 
the  inner  range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside. 

They  are  to  be  fastened  to  the  piers  with  rag-bolts  one  inch  diameter,  and  to  the  cribs 
subsequently  described  with  screw  bolts ;  in  both  cases  they  are  to  be  put  on  and  secured 
in  such  a  manner  as  may  be  directed. 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them  ; 
also  above  and  below  the  piers  for  the  seat  of  the  bridge,  crib  work  is 
to  be  constructed  to  form  bearings  for  the  fenders  and  for  the  protection  of  the  respective 
structures. 

The  cribs  for  the  middle  portion  of  tlie  work  are  to  be  the  same  width  as  the  stone 
piers,  i.e.,  27  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  such 
dimensions  must  be  formed  in  two  divisions  or  otherwise  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere,  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
openings,  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge,  there  are  in 
each  case  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed^  framed  and  secured  in  like  manner  as  the  face  work  of 
ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike, 
and  the  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  take 
■a  fuU  bearing  on  the  side  timbers  of  the  respecdve  water-ways. 

The  cribs  are  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1 J  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double-bievelled  dovetails,  arranged 
«o  that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers 
be  similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a 
rag-bolt  12  inches  long  and  |  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — ^to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10x12  inches 

at  both  ends,  and  of  the  full  length  of  the  outside  width  of  the  cribs. 

They  are  to  be  placed  not  more  than  10  feet  apart,  and  so  arranged  that  the  ties  resting 

on  the  different   rounds  of  timber  shall   be   mid-way    between   those   of  the  course 

immediately  below  and  above. 

Their  ends  are  to  be  dovetailed  3  J  inches  into  the  timbers  under  and  over  them,  the 
dovet«il  to  splay  1^  inches  on  iK>th  sides,  so  as  to 'stand  8  inches  at  the  neck  and  1 1 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it,  a 
block  1}  X  12  X  12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-lx)lt  2  J 
feet  long,  |  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing 
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down  through  the  course  on  which  it  rests,  the  block  and  course  under  it  and   into  t^ 
head  of  the  next  cross  tie. 

LoNQiTUDiXAL  TiRs. — At  such  places  in  the  cribs  as  may  be  required,  longitadiial 
ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,^  have  blocks  under  them,  and  be  secured  by  bolts  of  flitnilsr 
dimensions  and  in  like  manner  as  describttd  for  the  transverse  ties,  into  which  they  are  to 
be  notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  2  incbei 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside^  imd 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  :ire  to  be  thi^ee  rang» 
on  a  side,  that  is  to  say  :  One  at  or  near  each  angle,  and  another  in  the  centre,  makug 
in  all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  10  inches  ia 
width,  fastened  from  the  inside  with  1 0-inch  spike,  five-eighths  of  an  inch  diameter,  two 
driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  crossiJif 
of  a  cide  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  froa 
8  to  10  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper  length,  in  all  caMs, 
shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  nu^ 
below. 

In  the  first  course  of  side  timbers  the  cross  ties  are  to  be  placed  not  more  than  3  feet 
apart,  so  as  to  obviate  the  necessity  oi  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  cases  to 
•play  five  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work*  except  the  water-ways,  to  be  filled  with  ta 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  stmcture  and  guide  piers  three  clusters  of  piles  are  to  be 
driven  within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it ;  they  an 
to  be  connected  by  means  of  thorough -bolts,  straps,  etc.,  and  stand  one  foot  or  more  otv 
the  cap-pieces  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  t^ 
orib  work,  placed  above  and  below  the  seat  piers  of  the  bridge. 

In  case  the  piers  and  abutments  for  two  swing  bridges  are  to  be  built,  their  dimet- 
•ions  will  generally  be  less  than  if  i*ailway  traffic  and  public  travel  are  both  to  be  serred 
by  one  structure,  but  in  either  case  the  class  of  workmanship  will  be  the  same. 

Contractors  are  therefore  expected  to  bear  in  mind  that  the  prices  tendered  for  lb 
different  items  of  work  are  understood  to  be  applicable  in  either  case,  i.  e.,  whether  ii  be 
decided  to  build  one  bridge  or  two  bridges. 

The  superstructure  of  the  bridges — both  the  swing  and  fixed  portions  of  them — ti 
well  as  the  necessary  machinery  for  working  them,  will  be  made  a  separate  contract 

Regulatixq  Weib  and  Bacewat — to   be  contracted  on  the  north-west  side  of  tl» 

locks  in  the;  position  indicated  on  the  ge&enl 
plan. 

The  weir  is  to  be  of  masonry  built  on  a  fo^indation  of  timber  and  plank,  laid  at  tb 
level  of  5^  feer<  below  the  surfaoe  water  line  of  the  lower  reach,  and  the  bottom  of  iht 
raceway  is  also  to  be  of  timber  and  plank  laid  at  a  like  height  as  the  floor  of  the  weir; 
the  side  walls  are  also  to  bo  of  masonry. 
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The  walls  which  form  the  sides  of  the  head  race  are  to  extend  in  a  slightly  obliqne 
'^it'ection  on  a  line  corresponding  to  that  of  the  old  canal,  and  on  the  north-eitsterly  side 
^LTi  opening  is  to  be  left  to  admit  the^  water  supply  to  sach  of  the  existing  mills  as  are 
situated  east  of  the  main  road.  Immediatoly  above  this  opening,  abutmitnts  are  to  be 
l>uilt  for  a  fixed  bridge  to  be  constructed  for  public  traffic  over  the  water-way. 

The  head  race  will  have  a  mean  width  of  49  feet  between  the  side  walls — tftie  weir 
%o  have  a  spill-way  oi  40  feet,  exclusive  of  the  centre  pier,  and  the  tail  race  have  a  width 
otf  32  feet  at  the  water  level  of  the  lower  i*each. 

Excavation. — The  pit  for  the  weir  is  be  to  excavated  to  a  width  of  72  feet  and  a 

length  of  40  feet,  and   the  lower  raceway   for  a  distance  of  400  feet 

Ib  to  be  made  41  feet  in  width  and  for  46  feet  at  the  upper  end  it  will  be  4t  +  7S  all  of 

1 
-vhich  is  to  be  excavated  5J  feet  below  the  surface  water  level  of  the  lower  reach. 

The  bottom  thronghout  must  be  trimmed  off  to  a  fair  surface  at  the  level  above 
stated,  and  the  material  not  otherwise  required  for  banks  hauled  and  disposed  of  at  the 
place  and  in  the  manner  previously  described,  • 

A  slope  of  one  to  one  will  be  allowed  on  both  sides  of  the  weir,  and  a  slope  of  one- 
iialf  to  one  on  both  sides  of  the  tail  race. 

The  masonry  of  the  old  lock  which  it  will  be  necessary  to  remove,  whether  in  con- 
nection with  the  weir  or  the  new  lock,  must  be  done  at  the  time  and  in  the  manner 
<lirected,  and  the  stone  considered  by  the  officer  in  charge  suitable  for  be.cking  in  the  new 
'Work  may  be  placed  where  it  can  be  used  advantageously  for  that  purpose. 

Thb  Foundation — to  be  formed  of  pine  timber  12  inches  square,  laid  trpnsveraely 
one  foot  apart  from  the  upper  end  of  the  weir  to  the  lower  end 
4>f  the  tail  race. 

Under  the  walls  of  the  head  race  and  bridge  abutments  the  timbers  are  to  be  laid 
longitudinally. 

The  timbers  for  the  tail  race  must  be  of  the  full  length  to  extend  across  the  race  and 
from  rear  to  rear  of  the  side  walls  ;  those  for  the  weir  may  occasionally  be  in  two  lengths, 
provided  the  centre  portion  of  the  end  of  one  piece  enters  horizontally  4  inches  into  that 
of  the  other,  and  underneath  there  be  a  binding  piece  10  feet  in  length,  secured  by  two 
wrought  iron  screw-bolts  l^  inch  in  diameter. 

The  floor  timbers  of  the  weir  are  to  be  laid  so  as  to  rest  on  mud  sills  placed  within 
the  line  of  the  side  walls  and  on  the  bottom  throughout  their  entire  length  ;  mud  sills,  if 
«o  directeii,  are  also  to  be  laid  under  the  bottom  timbers  of  the  raceway  at  about  the  front 
line  of  the  side  walls. 

In  case  mud  silb  are  put  in,  they  are  to  be  placed  and  arranged  in  like  manner  as 
those  described  for  the  foundation  of  the  lock. 

The  spaces  between  the  timbers,  as  well  as  alongside  of  the  mud  sills,  are  to  be  filled 
•with  the  liest  delcription  of  properly-made  puddle,  well  beaten  down  ;  otherwise  concrete, 
either  in  part  or  as  a  whole,  may  be  used  if  considered  necessary  by  the  officer  in  charge. 

At  the  lower  end  of  the  raceway  an  apron  of  timber  and  plank  16  feet  or  more  in 
length   is   to  be  formed  at   the   same  level   as  that  of  the  floor  of  the  new^  lock,  the 
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timbers  of  which  mast  be  of  a  length  to  extend  from  the  rear  of  the  north  wall  to  the 
longitudinal  timbers  which  form  th«  foundation  of  the  retaining  wall  below  the  lock. 

At  the  lower  end  of  the  apron  a  course  of  4-inch  sheet  piles  five  feet  in  length  is  to 
extend  across  the  entire  water-way,  also  a  similar  course  of  sheet  piles  is  to  be  pat  in 
above  the  breast  wall  that  is  to  be  built  across  the  raceway  at  a  point  immediately  above 
the  apron,  as  indicated  on  the  plan. 

There  are  to  be  four  ranges  of  sheet  piles  across  the  foundation  of  the  weir,  that  ia 
to  say,  one  at  the  upper  end,  another  at  the  lower  end — one  above  and  another  below  the 
breast  wall. 

There  musk  also  be  a  course  of  sheet  piles  across  the  raceway  immediately  at  the 
junction  of  the  oblique  and  straight  portions  and  at  such  other  places  as  may  be  required, 
and  on  the  face  sides  and  ends  of  the  road  bridge  abutments  ranges  of  sheet  piles  are  to 
be  put  in,  as  well  cs  on  both  sides  of  the  centre  pier  of  the  bridge,  in  case  it  is  determined 
to  build  one  in  that  position.  They  are  generally  to  be  of  pine  plank  4  inches  thick,  & 
feet  long,  jointed,  prepared  iuid  fastened,  and  the  trenches  cut  for  their  reception  made  of 
the  size,  and  subsequently  well  filled  with  puddle,  and  the  whole  work  connected  with 
them  executed  in  the  manner  described  for  those  in  the  lock  foundation. 

The  range  of  piles  in  line  with  the  upper  side  of  the  breast  wall  of  the  weir  most 
extend  beyond  the  rear  of  the  side  walls  and  into  the  solid  bank  on  the  north  side,  and  on 
the  south  side  to  the  back  of  the  masonry  of  the  new  lock,  and  in  both  cases  to  be  carried 
up  to  water  line  of  the  upper  reach. 

Floorhjq — to  consist  of  two  courses  of  approved  pine  plank.  The  first,  3  inches  in 
thickness,  is  to  extend  over  the  whole  araa  of  the  foundation  of  the 
weir,  raceway  and  apron  ;  and  the  second  course,  2  inches  thick,  is  to  be  laid  between  the 
side  walls  for  the  entire  space  below  the  breast  wall  of  the  weir.  They  are  to  be  well 
jointed  and  in  every  respect  be  laid  to  break  joints  and  be  fastened — ^the  lower  conrae 
with  white  oak  treenails  and  the  upper  course  with  pressed  spikes — and  in  every  other 
respect  the  work  connected  with  them  must  be  done  as  described  for  the  floor  of  the  lock. 

On  the  foundation  timbers  for  the  walls  of  the  head  race  and  bridge  abutments  above 
the  weir,  and  also  on  the  foundation  of  the  retaining  walls,  below  both  the  present  and 
the  new  lock,  the  planks  are  to  be  laid  obliquely  and  either  fastened  with  treenails  or 
pressed  spikes,  as  may  be  directed. 

Masonry. — The  walls  ai^e  to  be  built  in  the  positions  and  generally  be   of  the 
respective    dimensions   marked  or  represented  on   the   general  plan; 
they  must  consist  throughout  of  an   approved  class   of  sound  and  durable  stones,  free 
from  seams  and  other  defects,  laid  in  full  mortar  on  their  natural  beds. 

It  is  to  be  clearly  ^nd  distinctly  imderstood  that  what  is  described  and  intended  to 
be  classed  and  estimated  as  weir  masonry  is  that  portion  of  the  work  between  the  ranges 
of  sheet  piles  at  what  is  called  the  up|>er  and  lower  ends  of  the  weir.  Under  this  head 
is  included  the  breast  wall,  wing  walls  and  centre  pier.  ;^'^^;^*j^ 

WiNO  Walls — to  be  7  feet  thick  at  bottom,  face  to  be  "  rock  work  "  with  a  batter 

of  one  in  twelve,  the  atones  to  be  at  least  2  feet  long  in  line  of  wall, 

18  inches  and  2  feet  depth  oC  bed  in  the  alternate  courses,  with  headers    3|  feet  depth 

of  bed,  and  not  more  than   10  feet  apart  in  every  course — the  whole  to  be  dressed  and 

laid  so  that  the  beds  and  end  joints  shall  not  exceed  three-eighths  (f )  of  an  inch.     The 
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back  of  the  walls  are  to  be  carried  up  plumb  to  within  five  feet  of  the  top  ;  thence  batter 
to  the  rear  line  of  the  coping  whch  is  to  be  3  feet  in  width. 

Breast  Wall — to  be  9  feet  in  width  at  bottom,  4  foot  at  top,  and  12  feet  8  inches- 
high,  built  of  stones  2  and  3  feet  depth  of  bed  in  the  alternate 
courses,  with  headeis  in  each  course  4^  feet  deep,  and  not  more  than  9  feet  apart,  all  of  them 
must  be  dressed  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 
The  upper  side  of  the  wall  to  be  plumb,  and  the  faces  of  the  stones  dressed  fair  and  smooth 
to  receive  the  framework  of  the  sluices,  and  the  lower  side  is  to  be  rock  faced  work  laid 
to  a  batter  of  about  4|  inches  to  the  foot  rise. 

There  are  to  be  eight  sluice-ways  through  this  wall,  each  4  feet  wide  and  5  feet  high, 
the  top,  bottom  and  sides  of  which  are  to  be  dressed  smooth.  The  sills  under  them  and 
lintels  over  them  to  be  from  14  to  15  inches  in  height  attid  6  feet  long,  each  dressed  so  as 
to  laj  to  close  and  full  joints,  and  present  a  fair  surface  through  the  respective  openings. 

A.11  the  piers  between  the  sluice-ways,  except  the  supporting  pier  in  the  centre,  must 
be  made  of  stones,  dressed  to  the  proper  width  (2  feet),  bonded  over  and  on  to  each  other 
at  least  one  foot 

Centre  Pier — to  be  4  feet  9  inches  in  width  at  the  floor,  carried  up  to  such  a  batter 
on  both  sides  that  the  top  shall  be  3^   feet  in  width.     This  pier, 
coping  excepted,  may  be  made  of  two  widths  of  stone,  provide  I  there  are  doable  headers 
in  each  course  not  more  than  8  feet  apart. 

The  arrises  of  all  the  face  stones  on  both  the  upper  and  lower  sides  of  the  breast  wall^ 
the  centre  or  supporting  pier,  the  sills,  lintels  and  piers  of  the  sluice-ways  must  all  be 
kept  good,  and  the  whole  di-essed  and  laid  so  that  the  horizontal  and  vertical  joints  shall 
not  exceed  one-fourth  of  an  inch. 

Near  the  upper  end  of  the  weir,  checks  are  to  be  cut  in  the  face  of  each  of  the  wings 
and  on  both  sides  of  the  centre  pier  for  the  full  height  of  the  walls,  for  the  reception  of 
stop  logs.  Below  these  cheeks  a  cross  wall  2  feet  10  inches  wide  and  2^  feet  high,  is  to 
be  built  of  blocks  of  stone  the  full  width,  properly  bedded  and  bonded  and  well  secured 
with  dowels  and  vertical  bolts,  in  such  a  manner  as  may  be  required. 

Coping. — ^The  breast  wall  coping  must  be  at  least  16  inches  high  and  4  feet  wide  on 
top,  increasing  in  width  downwarc^  to  the  batter  of  the  wall.     The  lower 
bed  and  joints  must  be  kept  full  throughout,  and  the  top  dressed  fair  so  as  to  have  a 
declivity  of  one  inch  toward  the  up-stream  side. 

It  is  to  be  in  lengths  of  not  less  than  three  and  a  half  feet,  and  be  connected  with 
dowels  at  the  joints,  and  secured  with  bolts  to  the  course  underneath. 

The  coping  of  the  wing  walls  and  centre  pier  to  be  at  least  12  inches  in  thickness, 
the  former  three  feet  and  the  latter  three  and  a  half  feet  in  width,  all  of  which  must  have 
full  beds  and  joints,  and  be  tieatly  boucharded  on  top. 

In  addition  to  the  range  of  sheet  piles  to  be  placed  in  line  of  the  breast  wall,  a  ooun> 
terfort  of  masonry  4  feet  thick  and  6  feet  in  length  is  to  be  carried  up  in  connection  with 
each  of  the  wing  walls  to  the  height  of  the  water  level  of  the  upper  reach. 

Backing — to  be  of  a  like  class  of  stone  and  workmanship  as  described  for  that  of 
the  lock  walls. 
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A  puddle  bed  3  feet  in  width  is  to  be  carried  up  in  rear  of  the  side  or  wing  walls  to 
the  full  hei>;ht  of  the  water  level  of  the  up|)er  rea  h.  The  material  used  for  this  purpose, 
^s  well  as  for  the  puddle  between  the  foundation  timbers,  and  for  the  sheet  pile  trencfce 
niuht  he  of  the  best'  and  most  suitable  kind  that  can  be  obtained  on  the  section  or  in  the 
vicinity  of  tho  work. 

Sluicb  Gates — to  be  built  of  the  best  quality  of  white  oak  plank,  6  inches  thick 
at  the  centre,  and  gradually  rounded  off  on  both  sides  to  3^  incbei 
at  the  end.  Each  gate  to  have  a  top  and  bottom  plate  of  cast  iron,  connected  with  boIU 
of  wrought  iron  seven -eighths  (|)  of  an  inch  in  diameter,  pansing  through  the  gate,  and 
to  have  utraps  of  wi'ought  iron  3  inches  wide  and  three-eighths  (|)  of  an  inch  thick  on 
both  sides  oi  the  gate,  within  three  inches  of  each  end ;  the  scraps  are  to  be  let  in  flush, 
and  fastened  at  distances  not  more  than  6  inches  apart,  with  rivets  }  an  inch  in  diameto 
countersunk  into  the  straps.  The  top  plates  are  to  be  2f  inches  deep,  and  those  at  the 
bottom  6^  inches  deep,  each  to  have  a  flango  from  the  centre  outwards  on  opposite  sides. 

The  gates  afe  to  revolve  on  the  centre,  on  pivots  working  into  the  bottom  plates  of 
the  gates,  and  on  the  top  of  each  a  disc  of  steel  or  hard  brass  is  to  be  placed,  and  haves 
brass  collar  and  lining.  The  pivots  are  to  be  3^  inches  diameter,  connected  with  plates  9 
inches  square  and  2  inches  thick,  let  into  the  sills  of  the  sluice-way,  and  secured  to  thea 
by  fox-bolts. 

The  gates  are  to  be  arranged  in  a  fi-amework  of  oak  timber,  6  inches  thick  and  13 
inches  wide,  fastened  with  fox  and  key-bolts  to  the  piers  and  lintels  of  the  sluice-way. 

The  vertical  posts  of  the  frame  aro  to  be  bevelled  so  as  to  form  a  bearing  for  the 
sides  of  the  gates  when  closed^  and  stops  are  to  be  placed  in  the  interior  as  directed. 

The  turning  rods  are  to  be  of  wrought  iron  3.  inches  in  diameter,  of  sufficient  length 
to  pass  through  the  gates  and  stand  six  inches  over  the  side  timbers  of  the  platform  to  be 
formed  over  the  weir.  They  are  to  be  keyed  into  the  plates  on  the  gates  and  secured  into 
the  masonry  with  suitable  iron  brackets,  the  upper  end  of  them  to  be  made  square,  oft 
which  a  movable  handle  is  to  be  fitted  ;  and  they  are  further  to  be  connected  with  nda 
on  the  platform^  made  so  as  to  secure  the  gate  in  the  position  required. 

Raceway  Masonbt. — Above  and  below  the  weir,  tho  sides  of  the  raceway  aie  to  be 
formed  of  ''random  coursed  masonry,"  that  is  to  say,  that 
both  beds  of  the  fece  stones  must  be  level,  but  continuous  courses  will  not  be  required. 

« 
Above  the  wier,  the  side  walls  are  to  be  12^  feet  high  and  6^  feet  wjde  at  botton, 
the  faces  of  which  are  to  have  a  batter  of  1  in  12,  aiid  the  back  to  be  carried  plumb  to 
wjthin  5  feet  from  the  top,  thence  batter  to  the  roar  line  of  the  coping.  In  rear  of  these 
walls  and  in  connection  with  them,  counterforts  4  feet  long  and  3  feet  deep  are  to  be 
-carried  up  12  feet  apart  to  within  5  feet  of  the  top  of  the  bank. 

From  the  weir  downward  to  opposite  the  lower  end  of  the  new  lock,  the  south  wsD 
of  the  raceway  is  to  oe  15  feet  in  height,  and  form  the  tail  of  the  weir  to  the  upper  end 
of  the  parallel  portion  of  the  race ;  the  north  wall  is  to  be  made  of  a  like  height  Oa 
both  these  parts  of  the  walls  the  face  is  to  have  a  batter  of  1  in  12.  Below  the  points 
above  mentioned  to  the  lower  breast  of  the  raceway  the  side  walls  are  to  be  8  feet  h%b, 
5^  feet  thick  at  bottom,  batter  one-sixth  to  one  on  the  face,  and  the  back  to  be  plumb  to 
within  4  feet  of  the  top,  thence  batter  to  the  rear  line  of  the  coping.  From  the  lover 
breast  downward  the  walls  on  both  sides  will  be  19  feet  high,  and  of  the  form  and 
dimensions  represented  on  plan. 
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For -a  distance  of  ^bout  70  feet  below  the  end  of  the  weir,  and  for  a  height  of  7 
feet  over  the  floor,  the  side  walls  are  to  be  recessed  or  stand  back  2  inches  to  receire  a 
lining  of  plank  to  protect  the  walls  from  the  direct  action  of  the  water  discharged  over  or 
through  the  weir. 

This  lining  is  to  be  of  well-jointed  two-inch  pine  plank,  fastened  to  the  flooring,  and 
at  other  places  to  three  bond  timbers  4x5  inches,  built  into  the  face  of  the  walls,  as  the 
works  proceed.  The  walls  above  referred  to  are,  as  already  stated,  to  be  ''random 
coursed  work,"  built  of  large-sized,  sound,  flat  and  well-shaped  stones,  properly  bonded 
-OTer  and  with  each  other.  The  stones  forming  the  face  of  the  walls  must  be  picked  or 
scribbled  to  lines  suited  to  the  position  they  are  to  occupy  in  the  work  ;  and  in  every  15 
inches  in  height  of  the  walls  there  must  be  headers  of  at  least  3  feet  depth  of  bed, 
placed  not  more  than  7  feet  apart. 

The  coping  stones  must  be  of  full  dimensions,  three  feet  in  width  on  top,  increasing 
downward  to  the  batter  of  the  wall ;  they  must  be  at  least  10  inches  in  height  and  2^  feet 
in  length,  and  be  neatly  picked  or  scabbled  on  the  face  and  top  ;  the  lower  bed  and  ends 
must  also  be  kept  full,  so  as  to  make  close  joints  throughout. 

The  bridge  abutments  at  the  upper  end  of  the  raceway  are  to  be  7^  feet  thick  at 
bottom,  the  face  of  which  will  have  a  batter  similar  to  that  of  the  adjoining  walls, 
■and  the  back  be  carried  up  plumb  to  within  5  feet  of  the  top,  thence  batter  to  the  rear 
line  of  the  coping,  which  as  to  be  3  feet  in  width  and  at  least  12  inches  in  height. 

If  considered  necessary,  iho  width  between  the  abutments  of  this  bridge  may  be 
increased  and  a  centre  pier  put  in  to  form  a  bearing  for  the  superstructure. 

la  either  case  the  work,  as  well  as  that  of  the  breast  wall  at  the  lower  end  of  the 
raceway,  is  to  be  of  "  rock  work  "  of  a  like  olass  as  that  described  for  the  masonry  of  the 
'wing  walls  of  the  wier. 

All  the  masonry  connected  with  the  weir,  bridge  abutments  and  raceway  must  be 
laid  in  approved  hydraulic  cement  mortar,  and  the  walls  be  properly  grouted,  the  mortar, 
•«to.,  to  be  prepared  as  described  for  the  lock  in  a  preceding  part  of  this  specification. 

Contractors  should  bear  in  roind  when  tendering  that  black  limestone,  such  as  used 
for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
'Connected  with  the  section. 

CoKORETE, — where   used,  must  consist  of  an  approved  quality  of  stone  broken  to 
cubes  of  1^  inches,  thoroughly  aiixed  with  fresh  hydraulic  oement  and 
•clean,  sharp  sand  in  sach  proportions  as  may  be  requb'ed. 

Order  of  Buildino. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  so 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  pi'epared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course  are  to 
be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  .other  approved  machinery  for  handling  and  laying  the  stona 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
disturbing  the  stones  after  they  are  laid. 
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Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire- 
height  ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transyersely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  the  whole  imperrious  to  ^ater.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way  and  of  such  dimensions  at 
may  be  directed. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  direction  of 
the  officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particularly  described. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangements  and  general  mode  of  construction,  but  detailed 
working  drawings  arranged,  modified  and  adapted  to  the  locality  and  for  all  such  parts  of 
the  structures  as  may  be  required  will  be  furnished  as  the  works  proceed. 

The  removal  of  the  present  piers  and  abutments  of  Wellington  Street  Bridge  to  be 
tendered  for  by  the  cubic  yard ;  this  rate  to  include  the  removal  of  all  mason  work,  crib 
work  or  whatever  may  be  necessary  to  clear  out  the  channel  to  the  required  capacity  > 
the  work  to  be  done  at  the  time  and  in  the  manner  directed  by  an  officer  entrusted  with 
that  duty  by  the  Department  of  Public  Works. 

The  unwatering  of  the  foundations  of  the  piers  and  abutments  of  Wellington  Street 
Bridge  to  be  tendered  for  in  one  btdk  sum.  Contractors  should,  however,  boar  in  mind 
that  the  new  piers  and  abutments  may  have  to  be  built  at  three  or  more  different  times^ 
^  and  the  bulk  sum  tendered  for  unwatering  should  embrace  the  construction  of  coffer 
dams,  pumping,  bailing,  removal  of  all  snow  and  ice  and  whatever  may  be  required  to  lay 
the  several  parts  or  all  of  the  foundation  dry  at  the  respective  times  when  the  work  is^ 
directed  to  be  done  by  the  Department  of  Public  Works. 

The  unwatering  of  the  foundation  for  the  side  or  dock  walls  from  the  Wellington 
Basin  upward  to  be  tendered  for  at  a  fixed  rate  for 'every  one  hundred  lineal  feet  of  foun- 
dation formed  and  wall  built.  This  rate  to  include  formation  and  removal  of  dams, 
removal  of  water,  ice,  snow,  etc.,  during  the  progress  of  the  respective  portions  of  the 
work. 

The  unwatering  of  the  foundation  for  the  retaining  wall  below  the  present  lock,  also 
for  the  foundation  of  the  bridge  piers  above  the  present  lock  .and  for  the  foundation  of 
the  concrete  wall  in  rear  of  the  lock  to  be  tendered  for  in  one  bulk  sum,  which  mast 
include  the  formation  of  dams  and  their  removal,  pIso  the  removal  of  all  water,  snow  and 
ice  from  the  respective  places  during  the  progress  of  the  works. 

The  unwatering  of  the  foundation  of  the  new  lock,  retaining  wall  below  it  and  bridge 
piers,  etc.,  above  it,  including  the  formation  of  all  coffer  dams  and  other  works  necessary  to 
enable  the  lock  pit  and  other  parts  of  the  foundation  to  be  laid  dry,  to  be  tendered  for  in 
one  bulk  sum,  which  must  embrace  the  removal  of  all  water,  snow  and  ice  during  the 
progress  of  the  works  and  up  to  the  time  of  their  entire  and  satisfsu^tory  completion. 

The  unwatering  of  the  pit  for  the  regulating;  wier,  head  race  and  apron  below  it,  to  be 
tendered  for  in  one  bulk  sum,  which  must  include  the  construction  of  all  coffer  dams  and 
other  arrangements  necessary  to  enable  the  respective  portions  of  the  works  to  be  laid  di/r 
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and  embrace  the  remoyal  of  all  water,  snow  and  ice  during  the  progress  of  the  opera- 
tions and  up  to  the  time  of  their  full  and  satisfactory  completion. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
deliyerj  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  for  carrying 
on  the  operations  of  deepening  the  channel^  or  of  the  disposal  of  the  excavated^or  dredged 
mateiial,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
contractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon  them 
by  the  ofBcer  entrusted  with  that  duty  ;  he  must  further  use  every  precaution  to  guard 
against  interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will 
be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel,  when 
passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  from  a 
desire  to  prosecute  the  works,  inattention  or -any  other  cause. 

The  temporary  head  gates  and  raceway  on  the  south  side  of  the  canal,  as  well  as  the 
road  crossing  at  St.  Gabriel,  will  be  made,  provided  and  maintained  by  and  at  the  expense 
of  the  Department  of  Public  Works. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  temporary  roads  er  for  placing  and  preparing  materials  beyond  the 
limits  of  the  lands  previously  mentioned  herein  as  set  apart  for  such  purposes. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials  and  furnish 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfaetory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of 
their  purchase,  dehvery,  workmanship  and  every  contingency  connected  with  the  due  prose- 
cution of  the  different  works  as  herein  described  and  the  instructions  that  may  from  time 
to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in'  accordance  with  the  printed 
forms  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residenee  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
estate,  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an 
amount  oi  fiv4  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  ^e  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
''  Tender  *'  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 
day  of  April,  1878. 

JOHN  PAGE, 

Chitf  Enginur  of  Public  Worka. 
Ottawa,  27th  September,  1876. 
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APPENDIX  No.  39. 


LACHINE   CANAL. 


SPEGIFIGATION  of  the  WarJc  to  be  done  on  SECTION  No.  FOUM 

of  the  Enlargement. 


This  section  extends  from  about  the  centre  of  the  By-wash  situated  above  the  Qraod 
Trunk  Railway  Swing  Bridge,  to  within  a  short  distance  of  the  head  of  the  Island  above 
St.  Gabriel  Lock,  or  from  Station  No.  88  to  Station  No.  50,  a  distance  of  3,800  feet. 

The  work  upon  it  consists  in  widening  and  deepening  the  prism  of  the  canal  and  depos- 
iting the  material  excavated  within  the  distance  stated,  the  construction  of  piers  and 
abutments  for  what  is  called  Brewster's  Bridge,  also  the  construction  of  piers  and  abut- 
ments for  the  Grand  Trunk  Railway  Swing  Bridge  and  all  alterations  to  the  culvert  under 
the  canal  for  parsing  the  main  pipes  connected  with  Montreal  Water  Works. 

The  water-way  is  to  be  enlarged  to  a  mean  width  of  two  hundred  feet  and  sunk  to 
the  depth  of  fully  four  feet  below  the  top  of  the  lower  mitre  sill  of  the  present  lock  at 
06 te  St.  Paul.  The  foundations  for  the  bridge  piers,  etc.,  are  to  be  placed  sufficiently  low 
to  correspond  with  fifteen  feet  of  water  in  the  reach  and  fourteen  feet  on  the  mitre  sills  of 
the  new  lock  at  Cdte  St.  Paul. 

The  excavation  connected  with  the  increased  width  of  the  channel  is  intended  to  be 
on  the  south  side,  and  the  neV  piers,  etc.,  for  the  bridges  will  also  be  on  the  south  side  of 
the  present  ones,  as  indicated  in  red  on  tJie  general  plan  exhibited. 

The  Department  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing* 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  channel 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may 
be  subsequently  determined,  also  of  altering  the  position  of  any  or  all  of  the  structures  one 
hundred  feet  either  to  the  right  or  left,  or  of  placing  any  or  all  of  th^m  one  hundred  feet 
either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  such  other  position  at 
may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 
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Theso  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
liefore  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for  any 
kiorease  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

Where  the  present  banks  of  the  canal  are  cut  into  or  are  cut  away  by  the  widening 
at  places  where  they  pass  through  low  ground  or  are  immediately  alongside  of  it,  a  new 
bank  must  be  formed  or  an  additional  width  given  to  the  present  ones,  as  circumstances 
may  require.  In  all  such  cases  the  space  to  be  occupied  by  the  new  part  of  the  bank  must 
be  cleai-ed  of  all  sods,  turf,  muck  or  other  objectional  matter,  and  all  loose  earth  must  also  be 
removed  for  such  a  depth  as  may  be  necessary  to  secure  a  water-tight  connection  l>etween 
the  ends  and  sides  of  the  old  and  ne  <r  parts  of  the  banks,  and  seats  prepared  for  them. 

The  new  banks  must  he  formed  of  the  best  description  of  material  that  can  be 
obtained  in  the  vicinity  and  at  all  pierces  tohere  the  banks  or  any  part  of  them  require  to 
be  made  water-tight  the  matericU  mtat  be  hauled  ox^  to  t/ie  respective  banks  in  carts  or 
waggons  and  laid  on  in  layers  not  exceeding  one  foot  in  depth  at  a  time  ;  and  if  the  work 
be  done  at  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in 
•onsolidating  the  material.  l^t!f^3ki 

To  render  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  pllice 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  width,  of 
such  a  depth  and  length  as  may  be  directed,  is  to  be  excavated  at  the  front  line  or  in 
gach  other  position  under  the  towing  path  as  may  be  subsequently  determined,  in  which 
m  puddle  bank  or  wall  is  to  be  carried  up  to  a  foot  or  more  over  water  lliie. 

The  sides  to  be  made  vertical  or  to  such  inclination  between  that  line  and  one  and  a 
ludf  horizontal  to  one  vertical  as  may  be  subsequently  determined. 

TowiNO  Path. — At  all  places  where  the  widening  of  the  prism  is  on  the  south  side 
of  the  present  channel,  a  towing  path  of  the  full  width  must  be  con- 
tinued and  formed  either  as  a  whole  or  in  part,  as  may  be  requii*ed. 

It  is  to  be  made  13  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use ;  at  places  where  there  is  a  bank  in  rear  of  it  or  where  one  may  be 
formed  of  a  greater  height,  a  ditch  2i^  feet  wide  at  bottom  must  be  cut  at  the  foot  of  the 
■lope,  towards  which  the  tep  of  the  track-way  shall  have  a  declivity  of  one  foot  trans- 
rersely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry  the  water  freely  to 
off-take  drains  formed  at  such  places  as  circumstances  may  require. 

In  case  the  material  excavated  from  the  widening  or  deepening  of  the  channel 
and  foundation  of  the  structures  or  any  considerable  portion  of  it,  is  deposited  alongside 
of  the  towing  path,  arrans;ements  must  be  made  so  that  the  bank  shall  be  carried  up  to 
Ml  uniform  height  of  twelve  feet  or  more  over  the  surface  water  level  of  the  canal  and  to 
8ttch  side  slopes  as  may  be  directed. 

If  the  excavation  is  deposited  at  other  places  on  canal  property  or  on  any  other 
property  authorized  by  the  Department  of  Public  Works,  the  material  must  be  spread  over 
8ttch  &n  extent  of  surface  and  made  of  such  a  height  as  may  be  directed,  within  the  range 
and  under  the  conditions  subsequently  referred  to  in  this  specification. 

The  principal  part  of  the  excavation  on  this  section  will  be  clay,  but  the  lower  part 
of  it  is  of  a  hard  nature  and  it  is  probable  that  rock  may  be  met  with  before  getting  to 
Hie  fall  depth,  especially  in  the  foundations  for  the  piers  and  abutments  of  the  bridges. 
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It  will  be  observed  from  the  sitaation  of  the  work  that  a  large  proportion  of  xhB 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months,  provided 
proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation.  Some  of 
these  precautions  consist  in  making  new  banks  and  strengthening  the  present  ones  where 
required  before  proceeding  with  the  under-water  work,  at  all  events  to  ah  extent  that 
might  have  a  tendency  to  weaken  or  endanger  them  ;  the  maintenance  at  all  times  of  & 
clear  and  moderately  passable  towing  path,  etc.,  etc.  Contractors  will  therefore  be 
expected  and  required  to  provide  the  necessary  equipment  for  proceeding  with  the  woii^ 
as  above  stated,  and  be  fully  prepared  to  move,  haul,  transport  and  elevate  the  material 
in  such  a  manner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at  the  places 
decided  upon,  unless  they  are  able  to  show  to  the  full  satisfaction  of  the  Department  of 
Public  Works  chat  they  are  in  a  i)osition  to  execute  the  work  in  some  other  way  in  a 
more  advantageous  manner,  within  the  time  agreed  upon  for  its  completion. 

On  the  lower  two-thirds  of  the  section  there  will  be  no  "  spoil  ground  "  adjoining  the 
cat2al  for  the  material  excavated  in  widening  and  deepening  the  ehannel  or  foundations  of 
bridges,  etc.,  and  as  the  contractor  cannot  be  allowed  to  pass  mud  seows  through  the  look, 
at  either  end  of  the  reach,  tenders  for  the  excavation  on  Qie  section  will  be  received  in  two 
different  forms,  as  follows  : — 

1st — On  the  understanding  that  one-third  of  the  entire  quantity  of  excavation  on  the 
section  and  in  foundations  of  the  structures  can  be  used  in  making  up  the 
banks,  from  the  lower  end  of  the  section  upwards,  and  deposited  within  a  distance  varj- 
Ukg  from  30  to  130  feet  fron  the  water  line  of  the  enlarged  oanal,  and  on  the  upper  one- 
tlm>d  of  the  section.  The  other  two-thirds  of  the  quantity  to  be  placed  at  a  distance 
varying  from  400  to  1,600  feet  from  the  water  line  of  the  canal,  at  such  places  as  may  be 
directed,  within  a  distance  ef  one  mile  and  a  half  along  the  canal,  from  the  low^  end  of 
the  section. 

Snd — On  the  understanding  that  after  the  banks  of  the  canal  are  made  up  to  the 

width  and  height  required,  the  contractor  shall  find,  at  his  own  cost  and 

expanse,  deposit  ground  for  all  other  parts  of  the  material  excavated  from  the  widening 

and  deepening,  and  from  the  foundations  of  structures,  ete.,  as  may  not  be  required  by  the 

Department  of  Public  Works  for  embankments  or  for  other  purposes. 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  on 
this  section  (No.  4),  for  the  deepening  and  enlarging  of  this  canal,  will  be  measured,  com- 
puted and  paid  for  in  the  "solid."  For  this  purpose,  before  the  works  are  commenced, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  water  surface, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench  marks),  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  cajial 
within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  cross-sections,  made  from 
these  levels  and  soundings,  will  remain  on  record  in  the  office  of  the  Department  of  Public 
Worcs,  another  in  the  office  of  the  lUsideiit  Engineer,  and  from  these,  together  with 
levels  and  soundings  taken  after  the  whole  shall  have  been  completed,  will  be  computed 
the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

Brewster's  Koad  Bridqe. — This  section  embraces   the  construction  of  piers  and 

abutments  for  a  swing  bridge,  intended  to  take  the 
place  of  the  present  means  of  crossing  the  canal  at  Brewster's  Boad.  The  remeval  of  the 
piers,  etc.,  of  the  old  structure  in  the  manner  and  at  the  time  directed  is  also  included. 

The  Water-way  is  to  be  in  fou/r  divisions,  the  two  centre  ones  of  which  are  each  to  be 
46  feet  wide,  and  form  the  navigable  channels.     The  piers  and  abutments  are  to  be  d* 
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inasonrj  laid  in  hydraulic  cement  mortar;  built  chieflj  in  ih«  form,  of  the  dimensions, 
and  in  the  manner  herein  described,  or  as  maj  be  subsequentlj  directed. 

In  the  yicinitj  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  190 
feet  in  length  and  180  feet  in  width  is  to  be  sunk  to  the  depth  of  fifteen  leet  below 
irater  level,  and  the  sides  are  to  be  made  to  a  slope  of  one  horizontal  to  one  vertical. 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers  which 
are  2  feet  3  inches  lower,  or  17^  feet  below  water  level,  must  be  hauled  to  near  the  upper 
«lid  of  the  section  and  deposited  there,  on  the  spoil  ground  previously  mentioned. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal ;  the  former  to  be  18  feet  square  and  the  latter  18  feet  long  by  9  feet  thick  at  top. 
Through  each  of  them  an  arched  culvert,  8  feet  in  width  and  about  8  feet  in  height,  is  to 
be  made,  on  a  line  ranging  with  that  of  the  cana). 

They  are  to  *>e  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  least  15f  feet  below  canal  surfaoe,  and  in  each  case  they  are  on  all  sides  to  have  a 
batter  of  one  in  twenty-four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  dressed  to  radiate  truly  for 
iheir  full  depth,  and  made  to  lay  throaghout  to  joints  of  one-fourth  {\)  of  an  inch.  The 
bottom  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones,  of  a  size 
that  two  of  them  will  make  up  the  width  of  the  opening,  and  at  each  end  pass  15  inches 
under  the  wall,  the  secoad  course  to  project  one  foot  into  the  opening,  and  the  third 
course  6  inches. 

The  face  stones  of  the  piers  to  be  two  and  three  feet  depth  of  bed  in  the  alternate 
courses,  with  headers  in  every  course  4^  feet  long,  placed  not  more  than  9  feet  apart 
from  centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so 
as  to  lay  to  joints  one-fourth  (\)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface  ;  this  is  understood  to  be  applicable  to  all  the  four  sides  of  the 
centre  as  well  as  the  rest  piers. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones,  not  less 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones  ;  their  beds  and  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shtdl  not 
exceed  five-eighths  (^)  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge,  when  in  position,  are  to 
be  IP^  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  in  the  canal,  and  the 
ends  he  at  right  angles  to  the  face  ef  the  pier.  They  are  to  be  faced  on  both  sides,  and 
throughout  be  of  a  like  class  of  material  and  workmanship,  and  the  foundation  for  them 
be  formed  at  a  like  depth,  as  described  for  the  centre  and  rest  piers ;  both  sides  and  ends 
are  to  have  a  batter  of  one  in  twenty-four. 

At  four  feet  from  the  top  of  these  piers,  or  at  such  height  as  may  be  required,  off-sets 
on  the  front  side  are  to  be  formed  for  the  bridge  seat 

The  abutments  are  to  be  of  masonry,  placed  thirty  feet  or  more  from  the  piers  for 
ihe  bridge  seat,  and  the  foundation  for  them  laid  at  12  feet  below  surface  water  line,  or  at 
such  other  level  above  or  below  that  point  as  circumstances  may  require.  They  are  to  be 
7^  feet  or  more  in  thickness,  carried  up  to  a  batter  of  one  in  twelve  on  the  face  to  the 
water  line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence  the  wall  will 
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diminish  to  the  rear  line  of  the  coping,  which  will  be  3J  feet  in  width.  The  face  ip^ork  I 
be  similar  to  that  described  for  the  piers,  and  the  backing  of  large-aized  well-ahapi 
stones,  laid  level  in  full  mortar,  and  properly  bonded  throughout  the  wall. 

The  centra  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  mast  i 
be  built  of  an  approved  class  of  stone,  free  from  drys,  seams  and  other  defects,    laid 
hydi*aulic  cement  mortar,  be  properly  bonded  throughout,  and  have  aH  the  vertical  j 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inches  in  depth,  of  a  size  that  tw^ 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge, 
break  joints  properly  with  the  adjoining  stones.     Those  on  the  centre  pier  must  be  fi 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  tk^" 
track  for  rollers  of  the  turntable.     They  roust  be  full-bedded  throughout,  and  dressed  8&« 
as  to  lay  to  joints  not  exceeding  one-fourth  of  an  inch ;  and  the  top  side  must  have  a  fair 
surface,  neatly  boucharded,  and,  where  required,  the  outer  top  arrises  are  to  be  rounded  off. 

The  pivot-stone  to  be  not  less  than  6  |feet  square  and  two  feet  depth  of  bed,  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  the  same  thickneo 
as  the  latter,  properly  dressed  and  jointed  to  the  width,  and  be  at  least  3^  feet  in  len^tk. 

In  the  centre  of  the  rest  piers  one  of  the  coping  Etones,  for  a  width  of  four  feet,  is  to 
be  twenty  four  inches  in  depth,  and  checked  to  the  curve  of  the  toe  of  the  bridge.  Hiis 
stone  in  each  case  must  be  secured  with  fox-wedged  bolts  1^  inches  diameter,  let  into  tht 
masonry  underneath. 

^  The  coping  on  the  piers  for  the  seat  and  the  abutments  for  the  road  bridge  will  be 
10  inches  in  thickneo  at  the  centra  of  the  road,  curved  on  top  so  as  to  be  eight  inches  si 
the  sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  corners  of  the  bridge,  parapet  piers  ara  to  be  built,  4  j^  feet  square  at  base, 
diminishing  upward — one  of  which,  at  each  end  of  the  bridge-,  must  be  recessed  and 
hollowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  tlie 
parapet  piers,  and  finished  with  coping,  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine.  Kid  level,  and  must  have  an  uniform  bearing 
throughout  their  entire  length.  Those  under  the  centra  and  rest  piers  ara  to  be  laid 
transversely  to  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments  they  are 
to  be  laid  longitudinally  or  transversely  as  may  be  required. 

In  all  cases, the  spaces  between  the  timbers  must  be  filled  with  a  good  description  oi 
puddle  or  concrete  as  may  be  directed. 

The  covering  plank  to  be  of  pine  three  inches  thick,  laid  obliquely  and  fastened  to- 
the  timbers  with  l^-inch  white  oak  treenails  8  inches  long. 

Sheet  Piles — of  4-inch  pine  plank  are  to  be  put  in  or  driven  on  all  sides  of  tho^ 
piei-s  if  the  oflBcer  in  charge  considers  it  necessary. 

Fenders — are  to  be  constructed  on  both  sides  of  the  channel  ways,  extending  for 

some  distance  above  and  below  the  bridge,  as  represented  on  general  plan. 

Those  in  connection  with  the  seat  piers  for  the  toe  of  the  swing  ara  to  be  formed  by 

means  of  ]^iles,  caps,  braces  and  wale  pieces,  aU  of  white  oak  timber.     The  piles  are  not 
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to  be  less  than  12  inches  diameter  at  the  small  end,  driven  from  6  to  10  feet  into  the 
bottom  and  be  about  6  feet  apart — at  the  anchor  timber  two  piles  will  be  driven  on  the^ 
line  of  the  fenders  and  one  about  the  middle  of  each  tie  timber.  The  fenders  proper  are 
to  be  formed  of  two  pieces  each  8x12  inches,  of  white  oak,  kep4  2  inches  apart  by  means 
of  white  oak  blocks  9x12x2  inches,  placed  vertically  6  feet  apart  from  centre  to  centre. 
The  different  pieces  in  each  range  are  to  be  connected  by  means  of  double  oblique  joints 
let  3  inches  or  more  into  and  on  to  each  other  respectively.  The  joints  in.  the  inner 
range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside.  They  are  to  be 
fisuitened  to  the  piles  with  bolts  one  inch  diameter  and  also  to  the  centre  cribs  subse- 
quently described ;  in  both  cases  they  are  to  be  put  on  and  secured  in  such  a  manner  as 
may  be  directed. 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary 
fenders  for  the  bridge,  framed  bents  of  white  oak  timber  12  x  12  inches  may  be  used  for 
that  purpose.  To  enable  the  latter  plan  to  be  carried  out  a  trench  must  be  cut  18  feet 
below  water  line  for  the  i*eception  of  sills,  into  which  the  posts  of  the  bents  are  to  be 
securely  fastened. 

At  bottom  of  canal,  and  at  such  height  over  it  as  directed,  the  posts  are  to  be  con- 
nected with  horizontal  ties,  and,  both  longitudinally  and  transversely,  ranges  of  diagonal 
braces  are  to  be  framed  vertically  in  between  them  and  well  secured  with  straps  and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  pieces,  framed,  bolted 
and  secured  as  previously  descrilred 

Crib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 
and,  if  directed,  abova  and  below  the  piers  for  the  seat  of  the  bridge, 
crib  work  is  to  be  oonstructed  to  form  hearings  for  the  fenders  and  for  the  protection  of 
the  respective  parts  of  the  work. 

The  cribs  for  the  middle  portions  of  the  work  are  to  be  the  same  width  as  the  stone 
piers,  i.0.,  18  feet  wide  at  top,  increasing  downward  on  both  sides  at  the  rate  of  one  in 
twenty  four^  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  suck, 
dimensions  must  be  formed  as  may  be  directed. 

Transverse  openings  aie  also  to  be  mado  in  the  crib  work  adjoining  the  eentie  and 
rest  piers  mid  elsewhere,  of  suck  shape  and  dimensions  as  may,  together  with  the  centre 
cpenings,  gave  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are  in 
each  ease  to  be  left  two  openings  on  the  apper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike, 
and  the  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  take 
a  full  bearing  on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  are  to  be  of  pine  timber  1 2  inches  square,  straight,  sound,  fall  on  the 
edges,  and  are  to  be  framed  so  as  to  leave  a  space  of  1^  inches  between  the  different 
courses.  At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails,  arranged 
so  that  every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  course  a  rag- 
bolt  12  inches  long  and  f  inch  diameter  is  lo  be  driven  through  the  dovetail. 

Orobs  Tiss — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10x12  inches 
at  both  ends  and  of  the  full  length  oi  the  outside  width  of  the  cribs. 
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They  are  to  be  placed  not  more  than  10  feet  apart  and  so  arranged  that  the  ties  ratbf 
on  Uie  different  rounds  of  timber  shall  be  mni-waj  between  those  of  the  oourje  mm- 
diately  below  and  above. 

Their  ends  are  to  be  dovetailed  3^  inches  into  the  timbers  under  and  over  them,  tk 
dovetail  to  splaj  1^  inches  on  both  sides,  so  as  to  stand  8  inehes  at  the  neck  and  llinchBi 
at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it^i 
block  1^x12x12  inches  is  to  be  inserted  te  give  an  uniform  bearing,  and  a  rag-boh  2|fe(( 
long,  ^  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing  dots 
through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the  hfdd 
the  next  cross  tie. 

Longitudinal  Tiks. — At  such  places  in  the  cribs  as  may  be  required,  longitodin^ 
ties  10  inches  thick  are  to  be  framed  into  and  doretaiU 
between  the  eud  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  nmik 
dimensioos  and  in  like  manner  as  described  for  the  tranverse  ties  into  which  they  arets 
be  notched,  and  fastened  at  the  crossings  by  means  of  white  oak  treenails  2  iuki 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  iniidi  ^ 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  tto 
ranges  on  a  side,  that  is  to  say  :  One  at  or  near  each  angle  and  another  in  tlie  ceati^ 
making  in  all  6  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  It 
inches  in  width,  fastened  from  the  inside  with  10-inch  spike,  4  of  an  inch  in  diameiff, 
two  driven  through  each  plank  into  each  of  the  lowest  side  pieces  and  one  at  everj  cno- 
ing  of  a  side  timber  from  the  bottonjT  timber  upward.  They  may  be  put  on  in  lengthia 
from  $  to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  length  in  il 
cases  shall  reach  down  at  least  two  feet  lower  than  the. top  of  the  plank  of  then* 
range  below. 

In  the  first  course  of  side  timbers  the  cioss  ties  are  to  be  placed  not  more  ^banl^ 
apart  so  as  to  obviate  the  necessity  of  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  all  caaesn 
splay  five  feet  or  more  on  the  side  next  the  channel. 

The  whole  interior  of  the  crib  work,  except  the  water-ways,  is  to  be  filled  with  » 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  structure  and  guide  piers,  three  clusters  of  piles  are  to  ^ 
driven  within  range  of  the  centre  pier  at  suitable  distances  above  and  below  it ;  thej  ta 
to  be  connected  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foot  or  moreor^ 
the  cap-pieces  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  ^ 
framed  bents  or  crib  work  placed  above  and  below  the  seat  piers  of  the  bridge. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  ^ 
as  the  machinery  for  working  the  latter,  will  be  made  a  separate  contract 

Grand  Trunk  Railway  Bridob. — ^The  newpiers,  abutments,  fenders,  etc.,  for  ti» 

structure  will  for  the  most  part  be  similaf  jj 
those  above  described,  but  made  of  dimensions  and  in  all  other  respects  suited  to  ^ 
-swing  or  movable  parts  of  the  present  bridge. 
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The  excavation  at  and  in  the  vicinity  of  the  bridge  must  be  well  advanced,  the 
foundations  for  the  centre  piers  and  seac  pier  on  the  north  side  prepared,  and  the  walls 
carried  to  about  the  height  of  the  present  canal  bottom  bv  the  middle  of  April,  1877. 

The  whole  of  the  works  connected  with  the  piers  and  abutments  must,  however,  be 
completed  by  the  first  day  of  March,  1878,  so  as  to  admit  of  the  bridge  being  shifted  to 
its  new  position,  and  allow  time  for  the  removal  of  the  present  piers  before  the  opening 
of  navigation  in  the  spring  of  1878. 

Contractors  should  clearly  and  distinctly  understood  that  all  the  works  connected 
with  building  the  new  piers  and  abutments  for  this  bridge,  as  well  as  those  for  the  enlarge- 
ment of  the  canal  at  this  place  must  be  done  without  in  any  way  or  shape  endangering, 
interrupting  or  interfering  with  traffic  on  the  Grand  Trunk  Railway.  The  carrying  out 
of  theee  conditions  will  be  rigidly  insisted  upon,  a  fact  which  should  be  borne  in  mind  by 
parties  when  tendering  for  the  work,  and  also  that  the  contractor  will  be  held  strictly 
and  legally  liable  to  tiie  proprietors  of  the  railway,  the  public  or  individuals  for  any 
damage,  loss,  accident  or  detention  which  may  be  sustained  through  his  acts,  whether  the 
same  arise  from  oversight,  neglect  or  from  a  desire  to  proceed  with  the  work  expedi- 
tiously, or  from  any  other  act  or  cause  whatever. 

The  removal  of  the  present  piers  and  abutments  of  both  the  railway  bridge  and  that 
at  Brewster's  Koad,  is  to  be  tendered  for  by  the  cubic  yard,  the  rate  in  each  case  to 
include  the  removal  of  all  mason  work,  crib  work,  piles,  or  whatever  may  be  necessary  to 
x^lear  out  the  channel  to  the  required  capacity  ;  the  respective  works  to  be  done  at  the 
time  and  in  the  manner  directed  by  an  officer  entrusted  with  that  duty  by  the  Depart- 
ment of  Public  Works. 

In  order  to  obtain  the  required  depth  of  water  in  the  canal,  the  top  part  of  the 
'Culvert,  for  passing  one  set  of  the  main  pipes  for  Montreal  Water  Works,  must  be 
removed,  and  the  sides  of  it  cut  down  as  low  as  the  floor.  When  this  has  been  done,  a 
range  of  sheet  piles,  or  two  if  necessary,  must  be  put  in  on  both  sides  of  the  canal,  and 
arranged  so  as  to  entirely  surround  the  pipes,  and  extend  for  such  a  distance  on  all  sides 
of  them  as  circumstances  may  require. 

At  these  places  such  a  width  and  extent  of  puddle  bed  or  bank  must  be  formed  to 
guard  against  leakage,  or  whatever  other  precautions  may  be  considered  necessary  by  the 
engineers  of  the  Department  of  Public  Works,  in  conjunction  with  the  authorized  officers 
-of  the  city  corporation  of  Montreal. 

The  contractor  to  state  a  rate  per  cubic  yard  for  the  removal  of  'the  puddle,  concrete 
and  timber  work^  down  to  the  floor,  the  measurement  to  embrace  the  entii*e  area  of  the 
culvert)  except  the  rectangular  space  between  the  bottom,  top  and  sides  of  the  pipes. 

In  case  it  should  be  determined  to  remove  the  culvert  entirely,  the  work  must  be 
done  at  the  rate  stated  in  the  tender  (contractor  not  to  disturb  or  interfere  with  water 
pipes). 

In  either  case  the  timber  and  plank,  iron  or  other  material  taken  out  of  the  culvert 
is  to  remain  the  pro])erty  of  the  city  corporation,  if  claimed  about  the  time  when  first 
removed. 

The  inside  faces  of  the  banks  or  sides  of  channel  are  to  be  protected  in  some  one  or 
any  two,  or  it  may  be  partly  in  each  of  the  three  following  ways,  as  may  be  subsequently 
determined: — 
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1. — By  a  covering  of  pitched  8toDe,  of  an  approved  class,  laid  at  right  angles  to  ti 
face,  on  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitcke 
stone  to  be  in  regular  courses,  varying,  from  four  to  ^hi  inches  in  thickness,  and  froa 
depth  of  twenty-two  inches  at  the  bottom  part,  to  a  depth  of  sixteen  inches  at  the  tat 
water  line,  laid  throughout  in  coarse  sand  or  fine  grave],  and  have  the  joints  is  tl 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  is  clay  or  other  material  of  that  kind,  the  first  ti^r  of  stopes  ii) 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  a 
support  to  the  wall.  The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  i 
fair  uniform  surface. 

2. — Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical  and  fu^ 
it  with  pitched  stone  3  feet  in  depth  at  bottom,  2}  feet  at  the  water  line  ;  ^« 
to  be  laid  on  a  toot  in  depth  of  quarry  refuse  or  gravel  and  at  right  angles  to  the  Cmc,  ia 
regular  courses  6  inches  or  more  in  thickness —one-third  of  the  superficial  area  to  bed 
stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  made  ap  of  tn 
stones. 

The  rear  part  of  first  or  lowest  course  to  be  let  into  the  bottom,  and  on  top  the  copis; 
is  to  be  laid  horizontal,  1\  feet  in  width  and  9  inches  thick  ;  otherwise  the  top  stones  « 
to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  witli  each  other,  and  the  vbci* 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall  2^  feet  wide  on  top,  with  a  batter  of  2  inches  or  more  to  tk 
foot  on  the  front  side,  and  on  the  rear  to  increase  3  inches  to  the  foot  for  tb 
first  five  feet  from  the  top,  thence  downwards  they  are  to  be  plumb. 

The  wall  must  be  built  of  an  approved  class  of  sound  and  durable,  flat  and  ^rif 
Aaped  stones,  not  less  than  C  inches  thick,  2  feet  or  more  in  length,  and  have  3  feet  im 
of  bed,  at  least;  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  botii  trotf 
and  rear.  The  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  correepin^ 
to  the  position  they  are  to  occupy  in  the  work. 

Headers  not  more  than  7  feet  apart,  and  at  least  3  feet  depth  of  bed,  are  to  be  pkai 
in  each  course. 

The  coping  stones  must  be  2^  feet  wide,  fully  9  inches  thick  and  not  less  thaa  ^  ^ 

In  rear  of  the  walls,  a  space  of  about  12  inches  in  width  is  to  be  made  up  with  mmI 
stones  or  quarry  wasUi,  well  rammed. 


The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15  J  feet  below  the  sarf* 
water  line  of  the  canal ;  the  sinking  of  which,  below  the  line  of  four  feet  under  tlio  ^ 
sf  the  mitre,  is  to  form  a  separate  item. 


Parties  should  bear  in  mind  when  tendering,  that  black  limestone,  such  as  used  if 
erdinary  building  purposes  in  Montreal,  will  not  be  allowed  on  any  part  of  the  work^ 
sected  with  the  section. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  difierent  kijA 
sf  protection  for  the  banks,  subject  to  the  distinct  understanding  that  they  provide,  tl 


Digitized  by  VjOOQIC 


493 

dir  own  cost,  all  the  necessary  materials,  and  that  the  work  to  be  done  may  cocsist  of 
three  kinds,  or  it  may  be  of  tioo  of  them,  or  wholly  of  one  kind  without  giving  oaasd 
•  any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  wdrk 
at  may  be  performed. 

For  the  purpose  of  enabling  the  deepening  of  the  channel,  and  the  widening  of  it 
low  the  water  line  to  be  urged  forward,  the  bridge  pier  and  abutments  to  be  built  and 
e  present  ones  removed,  alterations  to  be  made  at  water  works  culvert,  the  side  walb 
r  the  protection  of  the  banks  built,  etc.,  the  canal  will  be  emptied,  as  nearly  as  circum- 
Dces  will  permit,  in  the  early  part  of  December,  1876,  and  the  water  allowed  to  remain 
it  until  the  latier  end  of  April,  1877. 

In  December,  1877,  the  water  will,  be  again  drawn  off,  and  the  canal  allowed  io 
main  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  conducted 
such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  be 
»ne  between  the  time  of  awarding  the  contract  and  che  25th  day  of  April,  1878. 

Contractors  should  bear  in  mind  when  **  tendering*'  that  a  dam  must  be  made  at  each 
id  of  the  section — one  at  the  upper  end  to  prevent  water  passing  on  to  or  coming  from 
wtion  No.  5,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or  coming 
om  Section  No.  3. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ice,  or  any  other 
^cumulation  of  water  from  foundations  of  the  bridges,  culvert,  foundations  of  side  walls  or 
;  any  other  part  on  the  section,  sufficient  pumping  power  must  be  provided  and  placed  in 
le  most  advantageous  positions  to  lift  the  water  from  foundations  and  other  places,  as 
!ten  as  it  may  be  necessary,  and  afterwards  lift  and  discharge  it  into  the  River  St 
ierre,  or  of  disposing  of  it  in  some  other  way,  without  allowing  it  to  pass  on  to  the 
Ijoining  sections. 

Contractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
awatering  the  different  parts  of  the  works  must  embrace  the  construction  of  all  dams^the 
roviding  and  fitting  up  of  all  pumps  and  machinery  that  may  be  required  for  that  purpose, 
so  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacing  of  them  as 
rten  as  it  may  be  found  neeessary  to  fully  carry  out  and  complete  all  the  work  herein 
ascribed  or  connected  with  the  enlargement  of  the  canal,  as  contemplated  in  this  specifica- 
on.  It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice,  and 
rery  expense  directly  or  indirectly  connected  with  unwatering  all  the  different  parts  of 
le  work  and  the  foundations  of  all  structures  on  this  section  must  be  embraced  in  the 
)spective  bulk  sums  stated  in  the  tender. 

PODDLB, — wherever  used,  must  be  made  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  section,  or  within  half  a 
die  of  the  place  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  not  exceeding  8  inches 
I  thickness,  each  of  which  must  be  watered,  properly  cut  transversely  and  longitudinally, 
'ell  trodden  and  pounded,  and  everything  done  that  may  be  required  to  form  a  puddle 
ed  or  wall  impervious  to  water. 

CoKCBETS,-*where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and 
lean,  sharp  sand,  in  such  proportions  as  may  be  required 
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There  are  to  be  only  two  classes  or  denominations  of  excayation  recognized,  namelj : 
''  earth  "  and  **  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel  or  prism  of  the  canal,  forming  foondation  of  piers  and  abntmentiior 
swing  bridges,  side  walls,  etc. ,  except  absolutely  connected  ''  quarry  rock  "  and  boaUn 
containing  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  coyer  the  entire  cost  of  remoying,  haalinga^ 
placing  the  material  in  spoil  bank  at  the  place  and  in  the  manner  herein  steted, 
forming  and  grading  towing  path,  berme  bank,  finishing  up  embankment  in  rear  of  bridge 
abutments,  and  doing  eyerything  connected  with  the  excayation  and  banks  on  the  aectioa 
in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  design  contemplated  in  tiis 
specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  ayerage  of  tli«  wlu^ 
of  that  class,  payments  will  only  be  made  according,  to  the  comparatiye  yalue  of  the  woA 
d6ne,  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be  assigned  auk 
apportioned  in  sueh  a  manner  that  when  the  whole  work  shall  haye  been  executed  aad 
completed,  the  aggregate  amount  shall  be  the  same  as  when  the  respectiye  total  qnantitiei 
are  calculated  at  the  prices  stated  in  the  contract 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  traDsportation  and 
deliyerj  of  materials  of  any  kind  required  for  them,  or  in  the  arrangements  fer  canyinf 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excayated  material, 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
contractor  must  be  goyemed  by  the  canal  regulations  and  the  interpretation  put  upot 
them  by  the  officer  entrustdd  with  that  duty  ;  he  must  further  use  eyery  precaution  to 
guard  against  interrupting,  impeding  or  in  any  way  interfering  with  the  nayigation,  ask 
will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  yessaL 
when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  remit 
from  a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  ftbe 
time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must  be 
executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  direction  of  tbe 
officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  de^ 
may  not  haye  been  particularly  described. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangements   and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  ptrtt 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  contractor  must  proyide,  at  his  own  cost  and  expense,  all  the  service  ground  thst 
may  be  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  erectien  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoeyer. 

He  must  also  proyide  and  deliyer,  at  his  own  cost,  all  necessary  materials,  sod 
furnish  all  plant,  tools,  yessels,  machinery,  equipment,  labor,  and  eyerything  necessary  for 
the  satisfactory  execution  and  completion  of  the  different  works  contemplated  in  tiie  fore- 
going specification.  o^  ^n^J 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respectiye  kiodi, 
and  the  prices  tendered  for  the  seyeral  items  of  work  must  coyer  the  entire  cost  of  (kir 
purchase,   deliyery,  workmanship,   and  eyery  contingency  connected  with  the  due  pn>- 
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Beoution  of  the  different  works,  as  herein  described^  and  the  instructions  that  may,  from> 
time  to  time,  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
formsy  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities  or  bank  stocks,  to  an  amount  of 
five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  'cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of  these 
conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
'^  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 
day  pf  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works^ 
Ottawa,  Cth  March,  1876. 
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APPENDIX   No.  40. 

LACHINE    CANAL 


SFECIFICATION  of  ihe  work  to  he  done  on  SECTION  No.  FITM 

of  (he  Enlargement. 


This  section  extends  from  a  point  nearly  opposite  the  lower  factories  at  C6te  61  PmI 
to  about  the  centre  of  the  present  By-wash,  situated  above  the  Grand  Trunk  Railway  Swing 
Bridge,  or  from  SUtion  No.  130  to  Station  No.  88,  a  distance  of  4,200  feet 

The  work  upon  it  consists  in  widening  and  deepening  the  prism  of  the  present  eaaal 
and  depositing  the  material  excavated  at  the  places  and  in  the  manner  herein  stated, 
eonstriiction  of  side  walls,  a  by-wash  and  an  inverted  syphon  culvert  to  carry  tlie  water 
of  the  River  St.  Pierre  through  under  the  canal. 

The  channel  is  to  be  enlarged  to  a  mean  width  of  two  hundred  feet  and  sunk  to  the 
depth  of  fully  four  feet  below  the  top  of  the  lower  mitre  of  the  present  Lock  at  GAte  HL 
Paul ;  the  by- wash  and  culvert,  etc.,  are  to  be  placed  sufficiently  low  to  correspond  witk 
fifteen  feet  water  in  the  reach  and  fourteen  feet  on  the  mitre  sills  of  the  new  lock  at 
C6te  St.  Paul. 

The  excavation  for  the  enlarged  channel  will  be  on  both  sides  of  the  present  line,  boi 
for  fully  the  lower  lialf  of  the  section  it  will  be  chiefly  on  the  south  side,  and  on  ft^ 
upper  half  on  the  north  side ;  the  new  by-wash  and  the  new  culvert  will  both  be  placed 
further  to  the  westward  than  the  present  ones,  as  indicated  in  red  on  the  general  pits 
exhibited. 

The  Depai-tment  of  Public  Works,  however,  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  to  such  an  extent  as  will  admit  of  widening  the  ohannd 
wholly  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  msj 
be  subsequently  determined  ;  also  of  altering  the  position  of  any  or  all  ot  the  atructorei 
one  hundred  feet,  either  upward  or  downward  from  that  indicated  on  the  plan,  or  in  soeb 
other  position  as  may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 
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These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress  without  giving  cause  for 
a,ny  increase  or  diminution  in  the  prices  tendered  for  the  respectrve  items  of  work. 

Where  the  present  banks  of  the  canal  are  cut  into  or  are  cut  away  by  'the  widening 
at  places  where  they  pass  through  low  ground  or  are  immediately  alongside  of  it,  a  new 
Imnk  must  be  formed  or  an  additional  width  given  to  the  present^ne,  as  circumstances 
may  require.  In  all  such  cases  the  space  to  be  occupied  by  the  new  part  of  the  bank 
must  be  cleared  of  all  sods,  turf,  muck  or  other  objectionable  matter,  and  all  loose  earth 
must  also  be  removed  for  such  a  depth  as  may  be  necessary  to  secure  a  water-tight  con- 
nection between  the  ends  and  sides  of  the  old  and  new  jrarts  of  the  banks,  and  seats 
prepared  for  them. 

The  new  banks  must  be  formed  of  the  best  description  of  material  that  can  be 
obtained  in  the  vicinity,  and  at  cUl  places  w/iere  tJte  hanks  or  any  part  of  them  require  to  be 
made  water-tight,  the  nvaterial  must  be  haicled  on  to  tJie  respective  hanks  in  carts  or  waggons 
and  laid  on  in  layers  not  emceeding  one  foot  in  depUh  at  a  time  ;  and  if  the  work  be  done 
j^t  a  dry  season  of  the  year,  water  must  be  thrown  over  each  layer  to  assist  in  consolidating 
the  material. 

To  render  the  banl^s  at  such  places  still  more  secure,  as  well  as  at  any  other  place 
•where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  width,  of 
such  a  depth  and  length  as  may  be  directed  is  to  be  excavated  at  the  front  line,  or  in  such 
■other  position,  under  the  towing  path,  as  may  be  subsequently  deteripined,  in  which  a 
puddle  bank  or  wall  is  to  be  carried  up  to  a  foot  or  more  over  water  line. 

The  principal  part  of  the  excavation  in  both  the  widening  and  deepening  will  be 
'day,  some  of  it  of  a  hard  nature  ;  rock  will,  however,  be  found  for  a  sti*etch  of  fully  one 
thousand  feet  at  the  upper  end  of  the  section,  at  some  places  a  little  higher  than  the 
bottom  line  of  the  present  canal ;  and  it  is  quite  probable  that  at  other  places  rock  may 
be  met  with  before  getting  to  the  full  depth,  or  at  least  a  class  of  material  composed  of 
■clay,  gravel  and  boulder  stones  firmly  cemented  together. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  onefourtli,  horizontal  to  one 
vertical,  and  in  earth,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made 
^ith  afi  little  slope  as  circumstances  will  admit.  At  other  places  the  side  slopes  may  vary 
irom  one-half  horizontal  to  one  vertical,  or  be  made  to  an  angle  of  forty  five  degrees  ; 
otherwise  they  may  be  made  on©  and  a  half  horizontal  to  one  vertical,  or  of  any  other 
inclination  intermediate  between  the  least  and  greatest  slopes  above  mentioned  as  may 
be  directed. 

Towing  Path. — At  all  places  where  the  widening  of  the  prism  is  on  the  south  side 
of  the  present  channel,  a  towing  path  of  the  full  width  must  be 
•continued  and  formed,  either  as  a  whole  or  in  part,  as  may  be  required. 

It  is  to  be  made  18  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use ;  at  places  where  there  is  a  bank  in  rear  of  it,  or  where  one  may  be 
formed  of  a  greater  height,  a  ditch  2 J  feet  wide  at  bottom  must  be  cut  at  the  foot  of  the 
slope,  towards  which  the  top  of  the  track-way  shall  have  a  declivity  of  one  foot 
transversely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry  the  water  freely 
to  off-take  drains,  formed  at  such  places  as  circumstances  may  require. 
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In  case  the  material  excavated  from  the  widening  or  deepening  of  the  channel  and 
foundation  of  the  struct«res,  or  any  considerable  portion  of  it,  is  deposited  alongside  (£ 
the  towing  path,  arrangements  must  be  made  so  that  the  bank  shall  be  ^carried  up  to  la 
uniform  height  of  twelve  feet  or  more  over  the  surface  water  level  of  the  canal  and  to  sach 
side  slopes  as  may  be  dii'ected. 

If  the  excavation  is  deposited  at  other  places  on  canal  property  or  on  any  other 
property  authorized  by  the  Department  of  Public  Works,  the  material  must  be  s^n^ad 
over  such  an  extent  of  surface  and  made  of  such  a  height  as  may  be  directed,  withiii  the 
range  and  under  the  conditions  subsequently  referred  to  in  this  specification. 

It  will  be  observed  from  the  situation  of  the  work  that  a  large  proportion  of  the 
widening  and  deepening  can  be  done  by  machinery  during  the  summer  months,  provided 
proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation.  Some  of 
these  precautions  consist  in  making  new  banks  and  strengthening  the  present  ones  where 
required  before  proceeding  with  tiie  under-water  work — at  all  events,  to  an  extent  tHat 
might  have  a  tendency  to  weaken  or  endanger  them  ;  the  maintenance  at  all  times  of  a 
clear  and  moderately  passable  towing  path,  etc.,  etc.  Contractors  will,  thei'efore,  be 
expected  and  required  to  provide  the  necessary  equipment  for  proceeding  wiUi  the  work 
as  above  stated,  and  be  fully  prepared  to  move,  haul,  transport  and  elevate  the  material 
in  such  a  manner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at  the  place 
decided  upon,  unless  they  are  able  to  show  to  the  full  satisfaction  of  the  Department  of 
Public  Works  that  they  are  in  a  position  to  execute  the  work  in  some  other  way,  in  a 
more  advantageous  manner,  within  the  time  agreed  upon  for  its  completion. 

On  the  upper  three-fourths  of  the  section  there  will  be  no  "  spoil  ground  "  adjoining 
the  canal,  for  the  material  excavated  in  widening  and  deepening  the  channel  or  founda- 
tions of  structures,  etc.,  and  as  the  contractor  cannot  be  allowed  to  pass  mud  scowi 
through  the  lock  at  either  end  of  the  reach,  tenders  for  the  excavation  will  be  received  in 
two  diffierent  forms,  as  follows  : — 

1st. — On  the  understanding  that  one-fourth  of  the  entire  quantity  of  excavation  oq 
the  section  and  in  foundations  of  the  structures  can  be  used  in  making  up  the 
banks,  from  the  lower  end  of  the  section  upwards,  and  deposited  within  a  distance  varying 
from  30  to  130  feet  from  the  water  line  of  the  enlarged  canal  and  on  the  lower  one-fourth 
of  the  section.  The  other  three-fourths  of  the  quantity  to  be  placed  at  a  distance  varying 
from  400  to  1,600  feet  from  the  water  line  of  the  canal,  at  such  places  as  may  be  directed, 
within  the  limits  of  the  section. 

2nd. — On  the  understanding  that  after  the  banks  of  the  canal  are  made  up  to  the 
width  and  height  required,  the  contractor  shall  find,  at  his  own  cost  and  expense, 
deposit  ground  for  all  other  parts  of  the  material  excavated  from  the  widening  and  deep- 
ening, and  from  the  foundations  of  structures,  etc.,  as  may  not  be  requiied  by  the  Depart- 
iiient  of  Public  Works  for  embankments  or  for  other  purposes. 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  om 
this  section  (No.  5)  for  the  deepening  and  enlarging  of  the  canal  will  be  measured^ 
computed  and  paid  for  in  the  '*  solid."  For  this  purpose,  before  the  works  are  commenced, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  water  sur^ce, 
and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  bench  marks,)  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present  auud 
within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  cross  sections,  made  from 
these  levels  and  soundings,  will  remain  on  record  in  the  office  of  the  Department  of  Public 
Works,  and  another  in  the  office  of  the  Besident  Engineer,  and  from  these,  together  witk 
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levels  and  soundings  taken  after  the  whole  shall  have  been  completed,  will  be  computed 
the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

,  River  St.  Pierre  Culvert. 

At  or  near  the  place  indicated  on  the  plan,  an  inverted  syphon  culvert  of  masonry, 
in  which  there  will  be  three  arched  openings,  each  6  feet  in  width,  is  to  be  constructed 
across  under  the  canal,  on  a  bearing  surface  of  timber  and  plank,  ari-anged  and  placed  as 
herein  described. 

The  pit  for  it  will  be,  296  feet  in  length,  25  feet  of  which  at  the  south  end,  and  24 
feet  at  the  north  end,  must  be  made  38  feet  wide,  and  at  other  places  it  is  to  be  30  feet 
wide  at  bottom  ;  the  whole  to  be  excavated  to  an  uniform  level  surface  at  the  depth  of 
24f  feet  hielow  the  top-water  line  of  the  canal.  The  sides  to  be  made  as  nearly  vertical 
as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor  must 
assume  the  risk  and  expense  of  removing  all  slides  that  occur,  he  will  be  allowed  a  slope 
of  two  horizontal  to  one  vertical  for  those  parts  of  the  pit  outside  of  the  present  canal, 
and  a  slope  of  three  horizontal  to  one  vertical  for  all  other  parts  of  the  pit  in  clay  catting. 
In  both  cases  this  allowance  for  a  slope  is  from  the  present  bottom  line  of  the  canal  only, 
or  one  foot  below  the  mitre  sill  of  the  lock  at  C6te  St.  Paul. 

Foundation  Timbers — to  be  pine^  12  inches  square,  laid  6  inches  apart,  transversely 

to  the  culvert,  or  paiiJlel  to  the  canal,  the  spaces  between 

them  and  at  their  ends,  must,  immediately  after  they  are  satisfactorily  laid,  be  well 

filled  with  the  best  description  of  puddle,  well  cut  and  rammed  ;  or  if  so  directed,  concrete 

must  be  used  for  that  purpose. 

Four  ranges  of  sheet  piles  of  4-inch  well-jointed  pine  plank,  6  feet  in  length,  are  to 
he  put  in  across  the  foundation,  and  extend  3  feet  on  each  side  beyond  the  line  of  the 
walls— one  at  the  inner  side  of  the  well  at  both  ends  of  the  culvert,  and  one  immediately 
under  the  toe  of  the  slope  of  the  bank  on  bothjsides  of  the  canal. 

Trenches  are  to  be  cut  for  the  sheet  piles,  of  such  a  depth  as  may  be  directed,  and 
the  spaces  must  afterwards  be  filled  with  puddle. 

The  sheet  piles  having  been  properly  prepared  and  placed  in  their  position,  they  are 
to  be  fastened  to  a  long  fioor  timber  laid  for  that  purpose ;  the  puddle  to  be  selected 
made  and  put  in  as  subsequently  described.   ' 

The  floor  timbers  must  then  be  dubbed  to  an  uniform  surface  to  receive  the  plank, 
the  lowest  tier  of  which  is  to  be  3  inches  thick,  well  jointed  with  a  plane,  laid  so  as  to 
break  joints  ;  be  driven  up  close  and  fastened  with  white  oak  treenails  9  inches  long  and 
1^  inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  cross- 
ing of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  befoi'e  the  second  course  is  laid, 
the  latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 
crossing  of  a  timber  on  alternate  sides  of  the  plank. 

Masonry. — ^The  three  separate  water-ways  of  the  culvert  are  each  to  be  6  feet  wide 
and  26  inches  high  to  the  springing  lines  of  the  respective  semi-circular 
arches  over  them.  The  abutments  are  to  be  four  feet  thick  at  the  floor  line,  carried  up 
to  a  batter  of  one  in  twelve  on  the  outer  sides,  to  within  9  inches  of  the  crown  of  the  side 
arches.  Piers  to  be  2  feet  in  width,  invariably  made  up  of  stones  the  entire  thickness  ; 
thej,  as  well  as  the  face  work  of  the  water-ways  and  wells,  are  to  be  of  boucharded  or 
di  eased  stone,  and  the  masonry  throughout  must  be  laid  in  full  bsds  of  hydraulic  cement 
mortar^  prepared  as  herein  described. 
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The  face  of  the  abutments  may  be  made  of  two  courses,  provided  the  alternate  stones 
in  each  course  are  at  least  20  inches  and  30  inches  depth  of  bed. 

In  all  cases  the  bed  and  end  joints  must  be  full,  the  arrises  kept  good  and  the  stoces 
be  properly  dressed. 

The  piers,  as  already  stilted,  must  be  of  stones  the  full  thickness  (2  feet)  ;  the  height 
may  be  made  up  in  two  courses,  both  face  sides  to  be  dressed  and  the  outer  ends  of  the 
piers  rounded  and  the  piers  laid  so  as  to  bond  one  foot  over  and  with  each  other. 

The  arch  stones  are  to  be  fully  19  inr^hes  deep,  and  must  be  at  least  8  inches  on  the 
soffit,  which  is  tQ  be  dressed  to  the  curve,  and  the  beds  dressed  to  radiate  truly  for  their 
full  depth  ;  the  end  joints  kept  full,  and  the  various  stones  must  be  of  such  lengths  as  to 
break  joints  properly  over  and  with  each  other. 

The  courses  are  to  be  so  divided  that  thei*e  shall  be  an  equal  number  on  each  side  of 
the  key  stones,  which  must  be  at  least  8  inches  thick,  on  their  lower  sides  when  fitted  and 
driven  to  their  proper  bearings  and  places. 

The  skew-backs,  or  first  course  of  voussoirs  on  the  piers  of  two  adjoining  aiches 
must  be  made  in  one  stone,  and  the  ring  stones  must  be  of  such  a  depth  that  when  dressed 
and  jointed  they  will  connect  properly  with  the  different  courses  of  ashlar  in  the  spandrd 
or  retaining  walls  at  the  ends. 

All  the  stones  of  the  different  courses  of  the  piers,  abutments  and  arches  must  hretk 
joints  over  and  with  each  other  at  least  twelve  inches,  and  throughout  they  must  be  laid 
in  full  nrortar  beds,  and  driven  by  means  of  a  heavy  wooden  maul  to  joints  of  one-fourtli 
of  an  inch. 

The  well  at  the  north  end  to  be  10  feet  wide  and  24  feet  long.  Breast  wall  to  be  5 
feet  thick  at  bottom,  carried  up  plumb  on  both  sides  to  within  4  feet  of  the  bottoui  of  Que 
water-course,  where  a  frost  batter  will  be  commenced  on  the  north  side  and  carried  up 
with  such  an  inclination  as  to  terminate  at  the  rear  line  of  the  coping,  which  is  to  he  3i^ 
feet  in  width,  and  of  a  length  to  extend  at  least  one  foot  into  the  wall  on  each  aide. 

The  wall  immediately  over  the  northern  end  of  the  arch  and  also  the  side  walls  are 
to  be  6  feet  in  ^thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  properly  bonded  at  the  angles  and  over  each  other.  They  are  to  be  carried  up 
plumb  on  the  face  to  the  under  side  of  the  coping,  and  the  rear  sides  of  them  are  also  to 
be  made  vertical  up  to  within  five  feet  of  the  top  bank  or  adjoining  ground,  where  a  frost 
batter  is  to  be  made  with  such  an  inclination  as  will  strike  a  line  2^  feet  back  from  the 
respective  sides  of  the  well,  at  or  near  the  surface  of  the  ground. 

From  the  point  above  mentioned  upward,  the  walls  are  to  be  2^  feet  in  thickness, 
faced  on  both  sides,  and  must  be  made  up  of  .stones  the  full  width  (2^  feet),  to  the  under 
side  of  the  co])ing,  which  is  to  be  3  feet  wide  on  top,  project  3  inches  on  each  side,  and 
have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  nine  inches  in  the  middle, 
than  on  either  face. 

The  top  of  the  side  walls  to  haYe  an  mclination  outwards  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  wall,  where  the  coping  is  to 
be  level. 

The  face  stones  of  the  wells  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
alternate  courses,  and  not  less  than  2  feet  lengt!i  of  face  in  line  of  walL     In  every  count 
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ihere  must  be  headera  of  at  teast  20  inches  length  of  face  and  3 J  feet  depth  of  bed,  placed 
not  more  than  10  feet  apart  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  niiist  be  at  least  two-thirds  , 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed,  boucharded,  and  the  arrises  kept  good.  The 
tipper  and  lower  beds  must  be  made  parallel  for  their  entire  dep4h,  and  the  end  joints  kept 
full  for  at  least  ^  inches  back  from  the  face.  The  whole  to  be  dressed  so  that  the  hori- 
zontal and  vertical  joints  of  the  stones,  when  in  place,  thall  not  exceed  one-fourth  of  an  inch. 

Backing — ^to  consist  generally  of  large  well-shaped  stones,  not  less  than  5  inches  in 
thickness  and  three  feet  area  of  bed,  laid  level  in  full  mortar  and  properly 
bonded  throughout  the  wall. 

The  side  walls  and  retaining  wall  at  the  outlet  on  the  south  side  will  be  similar  to 
those  above  described,  but  instead  of  a  breast  wall  the  bottom  is  to  have  a  slope  upwards 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stone  laid  in  cement 
mortar  and  made  18  inches  lower  in  the  middle  than  at  the- sides. 

The  faces  of  the  banks  at  both  ends  of  the  culvert,  for  a  distance  of  26  to  35  feet,  or 
for  such  other  distances  as  may  be  required,  are  to  be  protected  by  pitched  stone  laid  dry, 
or  in  such  other  way  as  may  be  subsequently  determined. 

The  spaces  between  the  arches  are  to  be  made  up  with  rubble  masonry  laid  in  mortar, 
or  with  concrete,  as  maj^  be  directed. 

In  either  case  a  foot  in  depth  of  concrete  is  to  be  laid  over  the  <^op  of  the  culvert, 
,  and  the  entire  space  between  the  side  walls  and  the  bank,  as  well  as  over  the  top  of  the 
concrete,  is  to  be  made  up  with  the  best  description  of  puddle,  otherwise  it  must  be 
provided,  prepared  and  made  for  such  other  width  and  extent  as  may  be  directed. 

In  case  rock  is  found  "yi  the  culvert  pit,  the  bottom  must  nevertheless  be  sunk;  to 
the  depth  previously  stated,  unless  the  surface  is  nearly  level  at  a  suitable  height  and  ^e 
rock  is  of  a  compact  nature,  when  a  timber  bottom  may  be  dispensed  with  and  concrete 
be  used  in  rear  of  the  walls  instead  of  puddle. 

Mortar. — The  whole  masonry  of  the  culvert  must  be  laid  in  mortar  made  o6  *ho 
best  hydraulic  cement,    mixed   with    clean,  large-grained,  sharp  sand, 
generally  in  the  proportion  of  two  of  sand  to  one  of  cement,  or  such  other  proportions  as 
may  be  directed.  I 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until 
used  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  prbvided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  foroio^Hid' 
diate  use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  oditrar 
in  charge.  ;       r^ 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1|  of  clean,  shar})  sand  to  one  of  cement  and  adding  as 
much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly  mixed. 

•  ■»  ,-, 

The  sand  to  be  used  for  mortar,  or  otherwise,  if  considered  necessary j.i in ^isfe. be 
washed. 
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Concrete, — where  used,  must  consist  of  an  approTed  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughlj  mixed  with  fresh  hydraulic  cement  and 
clean,  sharp  sand,  in  such  proportions  as  may  be  required.        • 

The  by-wash  situated  on  the  south  side  of  the  canal,  near  the  lower  end  of  the  section, 
is  to  be  taken  down,  and  the  stones  in  it  consiilered  suitable  for  use  in  the  new  work  are 
to  be  piled  up  at  some  convenient  place  in  the  vicinity,  either  on  cadal  property  or  where 
the  contractor  may  have  secured  a  right  to  service  ground  ;  the  refuse  material  is  to  be 
taken  to  the  spoil  gpx>und,  or  be  otherwise  disposed  of  in  such  a  way  as  may  be  approved 
by  the  Department  of  Public  Works. 

In  case  a  new  structure  is  built  for  a  like  purpose  as  the  present  one,  it  will  be  placed 
a  short  distance  further  to  the  south-west,  in  the  bank  to  be  formed  in  connection  with 
widening  the  prism  of  the  canal.  It  will  consist  chiefly  ot  a  breast  wall  built  at  the 
front  edge  of  the  bank,  through  which  a  sluice-way  3  feet  square  will  be  made,  and  from 
it  a  culvert  of  like  dimensions  will  be  carried  to  the  rear  lino  of  the  bank. 

The  breast  wall  will  be  22  feet  long,^  built  upon  a  foundation  of  timber  and  plank,  the 
top  of  which  will  be  17  J  feet  below  surface  water  line,  the  wall  to  be  9^  feet  thidL  at 
bottom,  carried  up  plumb  on  both  sides  ;  but  at  9  feet  over  the  floor  an  offset  of  one  foot 
will  be  made  on  the  side  next  the  bank,  when  it  will  be  continued  plumb  to  wiUiin  five 
feet  of  the  top  ;  thence  it  will  gradually  diminish  to  the  back  line  of  the  coping,  whick  i» 
to  be  3^  feet  wide  and  level  with  the  top  bank.  On  the  north,  on  canal  side  of  the  breast, 
a  triangular-shaped  wing  is  to  be  carried  up  on  each  side  of  the  sluice-way,  to  such  a 
height  as  will  be  likelv  to  keep  the  entrance  to  it  clear. 

On  the  canal  side  of  the  breast  wall  a  range  of  sheet  piles  is  to  be  sunk  4  feet  belov 
the  bottom  of  the  foundation  timbers,  to  which  they  are  to  be  spiked,  and  the  trench  cat 
for  them  filled  with  puddle. 

The  sides  of  the  culvert  to  be  of  masonry  2^  feet  thick,  the  inner  faces  to  be  made 
up  of  two  courses  of  dressed  stone,  the  covering  stone  to  be  5  feet  in  length  so  as  to 
extend  one  foot  on  to  each  of  the  side  walls ;  they  are  to  be  dressed,  properly  jointed  and 
laid  close  in  full  mortar  beds.  The  whole  to  be  laid  on  a  foundation  of  timber  and  plank, 
plaxsed  so  as  to  connect  properly  with  the  top  of  the  12-inch  sDl-course  that  forms  the 
bottom  part  of  the  sluice-way.  Two  ranges  of  sheet  piles,  one  of  them  ten'  feet  from  the 
breast  wall  and  the  other  twenty  feet  from  the  same  place,  are  to  be  put  in  so  as  to 
extend  3^  feet  below  the  bottom  timbers,  2}  beyond  the  side  of  the  walls  and  stand  3^ 
leet  over  the  top  covering,  and  at  each  place  a  puddle  wall  3  feet  in  thickness  and  of  the 
full  height  of  the  piles  is  to  be  formed. 

The  culvert,  after  having  been  carried  entirely  through  the  bank  at  the  level  stated, 
'must,  at  the  outer  end  be  made  with  such  a  descent  as  the  position  of  the  outlet  will  admit. 

The  face  work  and  coping  of  the  wings,  the  centre  portion  of  the  breast  wall  and  Uie 
whole  of  the  coping,  the  sides,  sills  and  lintels  of  the  sluice-way  are  all  to  be  of  dressed 
stone  and  masonry  throughout  laid  in  hydraulic  cement  mortar  as  described  for  the 
syphon  culvert. 

The  sluice  will  be  provided  and  placed  by  the  canal  officers. 

Contractors  should  bear  in  mind  that  in  carrying  out  the  works  connected  with  the 
culvert  for  the  River  St.  Pierre,  it  is  expected  that  everything  possible  should  le  done 
during  the  summer  months  towards  efiecting  that  object.  The  contractor  will  therefore  be 
called   upon  to  build  the  wells  and  a  part  of  the  trunk  on  both  sides  of  the  canal  in  the 
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summer  and  autumn  of  the  present  year  (1876),  and  to  make  such  arrangements  as  utrill 
enable  the  whole  of  the  culrert  to  be  built  in  the  winter  of  1876-7.  The  channels  for  the 
entrance  and  outlet  of  the  river  to  and  from  the  culvert  will  be  paid  for  at  the  same  rate 
per  cubic  yard  for  excavation  as  paid  for  the  widening  and  deepening  of  the  prism  of  the 
canal. 

The  removal  of  the  old  culvert,  which  is  to  be  done  after  the  new  one  is  ready  to  be 
used,  will  be  paid  for  by  the  cubic  yard,  including  wells  and  trunk,  stone  work  and  timber 
or  whatever  may  be  necessary,  and  if  the  entire  bottom  part  be  taken  out  no  deduction 
will  be  made  for  the  water-ways,  but  if  any  part  of  the  bottom  is  left  in,  the  sectional  area 
oi  the  water-ways  will  be  deducted. 

llie  banks  to  be  formed  above  and  below  the  site  of  the  old  culvert,  as  well  as  over 
the  new  one,  will  be  considered  parks  of  those  connected  with  the  canal.. 

The  inside  faces  of  the  banks  or  sides  of  channel  are  to  be  protected  in  some  one  or 
any  two,  or  it  may  be  partly  in  each  of  the  three  following  ways  as  may  be  subsequently 
determined : — 

1. — By  a  covering  of  pitched  stone,  of  an  approved  class,  laid  at  right  angles  to  the 
face,  on  about  twelve  inches  in  depth  of  quarry  waste. or  gravel.  The  pitched 
stone  to  be  in  regular  courses,  varying  from  f^ur  to  eight  inches  in  thickness,  and  from  a 
depth  of  twenty  two  inches  at  the  bottom  part  to  a  depth  of  sixteen  inches  at  the  top 
water  line,  laid  throughout  in  coarse  sand  or  fine  gravel,  and  have  the  joints  in  the 
respective  ranges  properly  broken  over  and  with  each  other. 

Where  the  bottom  is  clay  or  other  material  of  that  kind  the  firat  tier  of  stones  is  to 
be  let  in  their  full  depth,  in  the  position  above  mentioned,  and  laid  so  as  to  form  a  toe 
support  to  the  wall.  The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a 
fair  uniform  surface. 

2. — Making  the  inclination  of  the  bank  one-half  horizontal  to  one  vertical,  and  facing 
it  with  pitched  stone  3  feet  in  depth  at  bottom,  2 J  feet  at  the  water  line  ;  stone 
to  be  laid  on  a  foot  in  depth  of  quarry  refuse  or  gravel,  and  at  right  angles  to  the  face,  in 
regular  eourses  6  inches  or  more  in  thickness,  one-third  of  the  super&cial  area  to  be  of 
stone  the  full  depth  of  bed  above  stated,  the  other  two-thirds  may  be  made  up  of  two 
'stones. 

The  rear  part  of  the  first  or  lowest  course  to  be  let  into  the  bottom,  and  on  top  the 
•coping  is  to  be  laid  horizontal  2^  feet  in  width  and  9  inches  thick,  otherwise  the  top 
stones  are  to  form  a  rounded  edge  if  so  directed. 

The  stones  must  in  all  cases  bond  properly  over  and  with  each  other,  and  the  whole 
be  executed  in  a  satisfactory  and  workmanlike  manner. 

3. — Constructing  a  wall  2^  feet  wide  on  top,  with  a  batter  of  2  inches  or  more  to 
the  foot  on  the  front  side,  and  on  the  rear  to  increase  3  inches  to  the  foot  for 
the  first  five  feet  from  the  top,  the  ace  downwards  thoy  are  to  be  plumb. 

The  wall  must  be  built  of  an  approved  class  of  sound  and  durable,  flat  and  well- 
jshaped  stones,  not  less  than  6  inches  thick,  2  feet  or  more  in  length,  and  have  3  feet  area 
of  bed  at  least,  laid  so  as  to  form  proper  bond  over  and  with  each  other  in  both  front  and 
rear ;  the  faces  of  the  stones  must  be  hammered  or  scabbled  to  a  line  corresponding  to 
ihe  position  they  are  to  occupy  in  the  work. 
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Headers  not  more  than  7  feet  apart,  and  at  least  3  feet  depth  of  bed^are  to  be  pkced 
in  each  course. 

The  coping  stone  must  be  2  J  feet  wide,  fully  0  inches  thick  and  not  less  than  3  fc^ 
long. 

In  rear  of  the  walls  a  space  of  about  12  inches  in  width  is  to  be  made  up  with  small 
stones  or  quarry  waste,  well  rammed. 

The  foundation  for  the  walls  in  either  case  to  be  sunk  to  15^  feet  below  the  suites 
water  line  of  the  canal,  the  sinking  of  which,  below  the  water  line  of  four  feet  under 
the  top  of  the  mitre,  is  to  form  a  separate  item. 

Parties  should  bear  in  mind  when  tendering,  that  the  black  limestone,  such  as  used 
for  ordinary  purposes  in  Montreal,  will  not  be  allowed  on  any  part  of  the  work  connected 
with  the  section. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  the  banks,  subject  to  the  distinct  understanding  that  they  provide,  at  their 
own  cost,  all  the  necessary  materials,  and  that  the  work  to  be  done  may  consist  of  all 
three  kinds,  or  it  may  be  of  two  of  them,  or  wholly  of  one  kind  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that 
may  be  performed. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  ii 
below  the  water  line  to  be  urged  forward,  the  new  culvert  to  be  built  and  the  present  ooe 
removed,  the  side  walls  for  tlie  protection  of  the  banks  built,  etc.,  the  canal  will  be 
emptied,  as  nearly  as  circumstances  will  permit,  in  the  early  part  of  December,  1876, 
and  the  water  allowed  to  remain  out  until  the  latter  end  of  April,  1877. 

In  December,  1877,  the  water  will  be  again  drawn  off,  and  the  canal  allowed  t& 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  condacW 
in  such' a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  be 
done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1878. 

Contractors  should  bear  in  mind  when  "  tendering "  that  a  dam  must  be  made  tt 
each  end  of  the  section,  one  at  the  upper  end  to  prevent  water  -passing  on  to  or  coming 
from  Section  No.  6,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or 
coming  from  Section  No.  4. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ice  or  any  other 
accumulation  of  water  from  foundation  of  the  culverts,  foundations  of  side  walls  or  at  anj 
other  part  on  the  section,  sufficient  pumping  power  inust  be  provided  and  placed  in  tlw 
most  advantageous  positions  to  lift  the  water  from  foundations  and  other  places  as  ofteo 
as  it  may  be  necessary,  and  afterwards  lift  and  discharge  it  into  the  River  St.  Pierre,  or 
of  disposiug  of  it  in  some  other  way,  without  allowing  it  to  pass  on  to  the  adjoiniztg 
sections. 

Contractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
mn watering  the  different  parts  of  the  works  must  embrace  the  construction  of  all  dams, 
the  providing  and  fitting  up  of  all  pumps  and  machinery  that  may  be  required  for  that 
purpose,  also  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacti^ 
of  them  as  often  as  it  may  be  found  necessary  to  fully  carry  out  and  complete  all  tbe 
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^work  herein  described  or  connected  with  the  enlargeiifent  of  the  canal  as^  contemplated  in* 
this  specification.  It  should  also  be  distinctly  understood  that  the  removal  of  all  snow 
and  ice,  and  every  expense  directly  or  indirectly  connected  with  unwatering  all  the 
different  parts  of  the  work,  and  the  foundations  of  all  structui*es  on  the  section,  must  be 
embraced  in  the  respective  bulk  sums  stated  in  the  tender. 

Puddle, — ^wherever  used,  must  be  made  of  the  best  description  of  material  for  ihe 
purpose  that  can  be  obtained  at  any  place  on  the  section  or  within  half  a 
mile  of  the  place  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layers  not  exceeding  8 
inches  in  thickness,  each  of  which  must  be  watered,  properly  out  transversely  and 
longitudinally,  well  trodden  and  pounded,  and  everything  done  that  may  be  required  to 
form  a  puddle  bed  or  wall  impervious  to  water. 

m 
,  There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely  :; 
"  earth"  and"  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  and 
deepening  the  channel  or  prism  of  the  canal,  forming  foundation  of  culvert,  by-wash,  side 
walls,  etc.,  except  absolutely  connected  "quarry  rock"  and  boulders  containing  one-third 
of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entire  c*st  of  removing,  hauling  and 
placing  the  material  in  spoil  bank  at  the  place,  and  in  the  manner  herein  stated,  forming 
and  grading  towing  path,  berme  bank,  finishing  up  embankment  in  rear  of  culvert  over 
by-wash,  and  doing  everything  connected  with  the  excavation  and  banks  on  the  section 
in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the  design  contemplated  in  this 
specification. 

But  as  the  price  per  cubic  yard  of  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  work 
done,  with  reference  to  the  prices  tendered,  which  pro  rcUa  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  tlxe  contract. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  fir  them,  or  in  the  arrangements  for  cirrying 
-on  the  operations  for  deepening  the  channel,  or  of  the  disposal  of  the  excayated  material, 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the  contractor 
must  be  governed  by  the  canal  regulations  and  the  intrepretation  put  upon  them  by  the 
officer  entrusted  with  that  duty ;  he  must  turther  use  every  precaution  to  guard  against 
interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will  be  held 
strictly  and  legajly  liable  for  all  damages,  loss  or  detention  that  any  vessel,  when  passing 
through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  from  a  desire 
to  prosecute  the  works,  inattention  or  any  other  cause. 

The  diffei-ent  works  herein  described  or  enumerated  are  to  be  proceeded  with  at  the 
time  and  in  the  order  required  by  the  Department  of  Public  "Works,  all  of  which  must  hp 
executed  agreeably  to  the  plan  contemplated  in  this  specification,  and  the  direction  of  the 
officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
may  not  have  been  particularly  described. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangements  and  general  mode  of  construction,  but   detailed 
working  drawings,  arranged,  modified,  and  adapted  to  the  locality,  and  for  all  such  parts- 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 
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The  contractor  must  provide,  $t  his  own  cost  and  expense,  all  the  serrice  ground  that 
may  be  required  for  the  purpose  of  placing  and  preparing  materials,  or  for  the  erection  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  furnish 
all.  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  fore^j^oing 
specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective 
kinds,  and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of 
their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  dae 
prosecution  of  the  different  works,  as  herein^described,  and  the  instructions  that  may 
from  time  to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  conhuct,  satisfactory  security  will  be  required  on  rsal 
estate,  or  by  deposit  of  money,  public  or  municipal  securities  or  bank  stocks^  to  an 
amount  of  Jive  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solveot 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of 
these  conditions,  as  well  as  for  the  duo  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
'*  Tender  "  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  d 
the  works  embraeed  in  the  contract  can  be  fully  eompleted  on  or  before  the  twenty  fifth 
day  of  April,  1878. 

JOHN  PAGE, 

Chief  E7igine^  of  Public  ITorib. 
Ottawa,  9th  March,  1876. 
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APPENDED  No.  41. 

LACHINE    CANAL 


SPECIFIC  A  TION  of  the  WorJc  to  be  done  on  SECTIONS  Nos.  SIX  and 

SEVEN  of  the  Enlargement. 


These  two  sections  coUectiyely  are  10,000  feet  in  length  and  extend  from  Station 
No.  130,  a  point  about  700  feet  below  C6te  St.  Paul  Lock,  to  Station  No.  230,  as  marked 
out  on  tlie  ground  and  represented  on  the  general  plan  exhibited. 

They  are  to  be  let  in  one  contract,  and  in  this  specification  will  therefore  be  dealt 
with  as  forming  only  one  section,  the  works  upon  which  consist  chiefly  in  the  enlargcr 
xnent  of  the  channel  above  Station  No.  146  to  a  mean  width  of  one  hundred  cmd  j^y 
f'sei  and  to  a  depth  of  four  and  ene-ffth  feet  below  the  mitre  sills  of  the  present  guard 
lock  at  Lachine ;  forming  an  iuTerted  syphon  culvert  across  under  the  canal ;  building 
piers  and  abutments  for  a  swing  bridge  at  C6te  St.  Paul  j  constructing  a  new  lift  lock  at 
the  latter  place,  and  taking  down  the  upper  thirteen  feet  or  more  of  the  present  lock  and 
building  it  again  with  new  face  stone  throughout ;  securing  the  lower  part  of  the  north 
wall ;  enlarging  the  channel  below  the  lock  to  200  feet  mean  width,  etc.,  etc. 

The  water  level  of  the  different  reaches  is  to  be  kept  at  the  same  height  as  at  present 
and  the  foundation  of  all  permanent  structures,  such  as  the  new  lock,  bridge  abutments 
and  piers,  syphon  culvert,  etc.,  are  to  be  placed  sufficiently  low  to  afford  a  depth  of  water 
suited  to  fifteen  feet  in  the  reaches  and  fourteen  feet  en  the  mitre  sills  of  the  lock. 

The  new-  lock  will  be  placed  to  the  north  of  the  existing  one,  and  from  the  lower 
-end  of  the  section  to  Station  No..  160  the  excavation  connected  with  the  increased  width 
-of  the  channd  will  also  be  on  the  north  side,  thence  upwards  the  widening  will  be  doce 
•chiefly  on  the  south  side. 

The  side  lines  of  the  enlarged  canal  and  the  position  of  the  respective  structures  will 
for  the  most  part  correspond  with  the  lines  shewn  in  red  on  the  general  plan  exhibited. 
The  Department  of  P*:brc  Works,  however,  reserves  to  itself  the  right  of  changing  the 
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whole  or  any  part  of  the  Hue  to  such  an  extent  as  will  admit  o^  widening  the  channel 
wholly  on  either  one  side  on  the  other,  or  of  increasing  the  width  on  both  sides,  as  may 
be  subsequently  determined  ;  also  of  altering  the  position  of  any  or  all  of  the  structnres 
one  hundred  feet,  either  to  the  right  or  left,  or  of  placing  any  or  all  of  them  two  hundred 
feet  or  more,  either  upwards  or  downwards  from  that  indicated  on  the  plan,  or  in  sodi 
other  position  as  may  be  considered  the  most  advantageous  for  the  purpose  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress,  without  giving  cause  for 
any  increase  or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  principal  part  of  the  excavation  on  this  section  will  be  clay,  but  part  of  it  is  of  a 
hard  nature ;  rock  will  however  be  found  below  the  lock,  at  a  height  a  little  over  the 
bottom  line  of  the  present  canal,  and  at  many  places  in  the  upper  reach  the  surface  oi  the 
rock  is  either  at  or  a  little  below  the  level  of  the  present  bottom  ;  but  it  generally  under- 
lies a  hard  class  of  material  composed  of  clay,  gravel  and  boulder  stones  firmly  cemented 
together. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  one-fourih  horizontal  to  oik 
vertical,  and  in  earth,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made 
with  as  little  slope  as  circumstances  will  admit  At  other  places  the  side  slopes  maj 
vary  from  one-half  horizontal  to  one  vertical,  or  be  made  to  an  angle  of  forty  five  degrees ; 
otherwise  they  may  be  made  two  horizontal  to  one  vertical,  or  of  any  other  inclination 
intermediate  between  the  least  and  greatest  slopes  above  mentioned,  as  may  be  directed. 

The  material  excavated  for  both  the  widening  and  deepening  of  the  prism  of  tl^ 
canal,  as  well  as  that  to  be  removed  from  the  lock  pit,  foundations  for  bridge  piers  and 
abutments,  culvert  pit,  etc.,  can  all  be  deposited  on  the  low  land  on  the  north  side  of  the 
canal,  between  Stations  Nos.  217  and  230,  at  the  upper  end  of  the  section. 

It  will  be  observed  from  the  situation  of  the  work  that  a  large  proportion  of  the 
widening,  and  also  those  parts  of  the  deepening  in  clay,  can  be  done  by  machinery  during 
the  summer  months,  provided  proper  precautions  are  adopted  to  guard  against  interfer- 
ing with  the  navigation.  A  large  part  of  the  excavation  below  Station  No.  154. might 
also  be  carried  to  the  spoil  ground,  by  means  of  a  tramwav  constructed  in  rear  of  the 
towing  path. 

Contractors  will  therefore  be  expected  and  required  to  provide  the  necessary  equip- 
ment for  carrying  out  the  object  in  both  these  ways,  so  as  to  bo  fully  prepared  to  move, 
haul,  transport  and  elevate  the  material  in  such  a  manner  as  will  enable  it  to  be  expedi- 
tiously taken  to  and  deposited  at  the  place  above  mentioned  ;  unless  they  are  able  to 
show  to  the  full  satisfaction  of  the  Department  of  Public  Works  that  they  are  in  a  posi- 
tion to  execute  the  work  in  some  other  way,  in  a  more  advantageous  manner,  within  the 
time  agreed  upon  for  its  completion. 

If  any  of  the  adjoining  proprietors  are  desirous  of  having  their  land  raised  to  an 
extent  that  would  render  it  more  advantageous  spoil  ground  than  that  above  mentioned, 
the  contractors,  on  receiving  the  sanction  of  the  Department  of  Public  Works,  may  use 
part  of  the  excavated  material  for  that  purpose. 

Spoil  Banks — to  be  formed  with  approved  uniform  slopes,  and  must  invariably  be 
made  of  a  regular  height,  and  their  tops  have  a  declivity  outwards 
t  from  the  canal. 
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Towing  Paths. — ;At  all  jylaces  above  the  lift  lock,  where  the  widening  of  the  prism 
is  on  the  north  side  of  the  pres«nt  channel,  a  towing  path  of  the 
fall  width  must  be  continued  and  formed,  either  as  a  whole  or  in  part,  as  may  be  required. 
It  is  to  be  made  IS  feet  in  width,  and  of  a  like  elevation  over  the  water  line  as  the  one 
now  in  use ;  at  places  where  the  bank  in  rear  of  it  is  of  a  greater  height,  a  ditch  2^  feet 
wide  at  bottom  must  be  cut.  at  the  foot  of  the  slope,  towards  which  the  top  of  the  track- 
way shall  have  a  declivity  of  one  foot  transversely. 

The  bottom  of  the  ditch  to  have  such  an  inclination  as  will  carry  the  water  freely  to 
ofif-take  drains,  formed  at  such  places  as  circumstances  may  require. 

On  the  south  side  of  the  canal,  if  directed,  a  be)*me  bank  is  to  be  left  or  formed,  and 
in  either  case  graded  at  a  height  of  18  feet  over  bottom,  made  12  feet  wide  on  top,  with  a 
declivity  outwards  to  a  catch-water  drain  cut  where  necessary,  in  rear  of  it,  from  which 
suitable  cross  drains  are  to  be  made  as  described  for  the  towing  path  on  the  north  side. 

On  the  south  side  a  roadway  is  to  be  graded  by  cutting  at  some  places  and  forming 

a  bank  at  others.     It  is  to  be  made  of  such  a  width  and  height,  and  be  drained  in  such  a 

manner  as  the  officer  in  chaise  may  consider  necessary  for  the  accommodation  of  the 

public  travel.    The  cost  of  making  this  road  is  to  be  embraced  in  the  price  for  excavation. 

♦  * 

Sides  to  be  Trimmed. — ^The  prism  of  the  canal,  as  already  stated,  is  to  excavated 

to  a  mean  width  of  150  feet,  i.e.,  between  the  bottom  and 

surface  water  level.     This  width  is  to  be  maintained  on  the  upper  reach,  in  both  rock  and 

clay  excavation,  and  the  slopes  made  to  the  respective  inclinations  before  mentioned. 

For  the  entire  length  of  the  section  and  width  of  the  channel,  the  bottom  above  the 
fourth  lock  must  be  sunk  to  an  uniform  depth  of  four  and  one-fifth  feet  below  the  top  of 
the  mitre  sills  of  the  present  guard  lock  at  Lachine,  and  the  bottom  of  the  lower  reach 
sunk  four  feet  below  the  top  of  the  low»r  mitre  sill  of  the  old  fourth  lock,  or  to  a  greater 
depth  in  both  eases  if  rendered  necessary  by  the  thickness  of  the  stratum  of  rock  that 
has  to  be  removed. 

In  the  event  of  it  being  considered  necessary  to  cut  into  the  north  bank  at  any  place 
wher^  it  passes  through  or  is  immediately  along^de  of  low  ground,  a  new  bank  must  be 
formed,  or  an  additional  width  given  to  the  present  one,  as  circumstances  may  require. 

In  all  such  cases,  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stamps, 
roots  and  logs ;  all  sods,  tudf,  muck  and  loose  earth  must  also  be  removed  for  such  a 
depth  as  may  be  necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides 
of  the  old  and  new  parts  of  the  banks  and  seat  prepared  for  them. 

To  render  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  place 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  four  to  six  feet  in 
width,  of  such  a  depth  and  length  as  may  be  directed,  is  to  be  excavated  at  tl^e  front  line, 
or  in  such  other  position,  under  the  towing  path,  as  may  be  subsequently  determined,  in 
which  a  puddle  bank  or  wall  is  to  be  carried  up  to  a  foot  or  more  over  water  line. 

PcjDDLE, — whei-ever  used,  must  be  made  of  the  best  description   of  material  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  section,  or  within  half  a 
mile  to  the  north  or  south  of  where  it  is  to  be  used. 

It  is  to  be  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of  which  must 
be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and 
-everything  done  that  may  be  required  to  form  a  paddle  bed  or  wall  imparvious  to  water. 
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There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namelj 
"  earth  **  and  **  rock,"  the  former  to  embrace  all  kinds  of  material  found  in  widening  aiid 
deepening  the  channel  or  prism  of  the  canal  above  and  below  the  fourth  lock,  formisf 
the  look  pity  foundation  of  piers  and  abutments  for  swing  bridge,  and  for  culvert,  ete^ 
except  absolutely  connected  "  quarry  rock  "  and  boulders  containing  one-third  of  a  cubiv 
yard  and  upwanls. 

The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing,  hauling  and 
placing  the  material  in  spoil  bank  at  the  p)ace>  and  in  the  manner  herein  described, 
forming  and  grading  towing  path,  berme  bank  and  road,  finishing  up  embankment  in  rear 
of  lock,  bridge  abutments  and  culvert,  and  doing  everything  connected  with  the  excavatioD 
and  banks  on  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the 
design  contemplated  in  this  specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  whole 
of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the  wock 
d«ne  with  reference  to  the  prioea  tendered,  which  pro  rata  rates  shall  be  assigned  and 
apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed  and 
completed  the  aggregate  amount  shall  be  the  same  as  when  the  respective  total  quantities 
are  calculated  at  the  prices  stated  in  the  contract. . 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  on  Uu» 
section  (numbered  6  and  7)  for  the  deepening  and  enlarging  of  the  canal,  will  be  measured, 
computed  and  paid  for  in  the  **  solid."  For  this  purpose,  before  the  works  are  commenoed, 
levels  will  be  taken  of  all  those  parts  of  the  ground  to  be  removed  over  the  water  surface, 
and  accurate  soundings  made  (with  reference  to  fixed  and  perm^ent  bench  marks,)  at 
short  distances  apart,  along  the  whole  length  and  breadth  of  that  part  of  the  present 
canal  within  the  boundaries  of  the  section.  A  duplicate  copy  of  the  cross-sections,  made 
from  these  levels  and  soundings  will  remain  on  record  in  the  office  of  the  Department  of 
Public  Works,  another  in  the  office  of  the  Resident  Engineer,  and  from  these,  together 
with  levels  and  soundings  taken  after  tke  whole  shall  have  bf^en  completed,  will  be  com- 
puted the  quantities  of  excavation  and  work  done,  for  which  payment  will  be  made. 

Lock — to  be  270  feet  in  length  between  the  gate  qouins,  4$  feet  in  width  between 
the  side  walls  at  bottom  ;vit  will  bo  placed  on  the  north  side  of  the  present 
lock,  and  will  be  so  situated  that  the  longitudinal  centre  lines  through  the  respective 
structures  will  be  78  feet  apart  opposite  the  upper  quoins,  and  81  feet  apart  opposite  the 
lower  quoins  of  the  old  lock,  and  the  transverse  range  of  the  upper  gate  quoins  will  be 
about  the  same  in  both  locks,  hence  the  lower  quoins  of  the  old  lock  will  be  70  feet  west 
of  those  in  the  new  structure.  A  retaining  wall,  Aboat  85  feet  in  length,  must  therefore 
be  built  in  continuation  eastward  of  the  north  wall  of  the  present  lock,  which,  at  its 
lower  end,  will  be  connected  with  the  lower  south  wing  wall  of  the  new  lock. 

The  north  upper  wing  wall  of  the  present  structure  is  to  be  oonnected  with  the  south 
upper  wing  wall  <^  the  new  one  by  means  of  a  circular  wall,  as  represented  on  the  plan. 

The  walls  of  the  old  lock,  being  in  a  ruinous  condition,  are  to  be  taken  down  to  fully 
two  feet  below  the  surface  of  the  lower  reach,  or  to  such  6ther  depth  as  may  be  required, 
and  the  walls  are  again  to  be  built  up  with  an  entirely  new  and  better  kind  of  faoe  stone. 

All  the  walls  above  referred  to,  with  the  exception  of  those  directly  connected  with 
•the  present  navigation,  are  to  be  commenced  at  a  depth  that  can  be  adapted  to  vessels 
drawing  14  feet  of  water  passing  through  the  canal,  otherwise  the  bottom  and  mitre  sills 
of  the  new  lock,  as  well  as  the  retaining  wall  and  wing  walls,  are  respectively  to  beyis» 
feet  lower  than  those  of  the  lock  now  in  use. 
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The  faces  of  the  new  structure  and  of  all  the  walls  above  mentioned  are  to  be  of  tlie 
best  description  of  properly-dressed  gray  limestone,  backed  up  with  large-sized,  flat-bedded 
stones  of  an  approved  kind,  laid  throughout  in  hydraulic  cement  mortar,  and  placed  on  a 
foundation  of  timber  and  plank,  prepared  and  arranged  as  herein  described. 

% 
Parties  tendering  should  bear  in  mind  that  the  leaky  and  defective  state  of  the  present 
lock  renders  it  indispensable  that  the  upper  1 3  feet  at  least  of  both  walls  should  be 
taken  down,  new  walls  built,  the  lower  part  of  the  north  wall  secured,  and  the  retaining 
^woll  at  the  lower  end  of  it  colistructed  before  the  foundation  pit  for  the  new  lock  can  be 
e:xcavated  to  the  proper  depth  or  laid  dry. 

When  the  works  above  mentioned  have  been  completed  as  described  further  on  in 
this  specification,  the  excavation  of  the  bottom  part  of  the  lock  pit  can  then  be  pAceeded 
with  in  the  usual  manner.  It  is  to  be  made  of  suitable  dimensions  to  admit  the  side  and 
wing  walls,  and  to  correspond  with  the  lines  marked  out  and  the  levels  given  by  the  officer 
in  chaise  ;  great  care  must,  however,  be  taken  not  to  disturb  the  narrow  bank  between  the 
north  wall  of  the  old  lock  and  the  pit.  On  this,  the  south  side,  a  slope  of  one-half  horiaontal 
to  one  vertical  will  be  allowed,  and  on  the  nt>rth  side  and  ends,  an  allowance  of  one  to 
one  will  in  eaeh  case  be  made  for  a  slope. 

The  bfittom  must  be  made  smooth  and  level  at  the  proper  lieight  to  afford  throughout 
an  uniform  bearing  for  the  foundation  timbers,  which  are  to  be  laid  transversely  and  covered 
with  three-inch  pine  plank,  to  form  a  protection  for  the  bottom  and  a  bearing  surface  for 
the  walls. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
where  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it ;  but  if  the  rock  ia 
unsound  or  the  fissures  in  it  numerous,  or  the  strata  be  thin  or  irregular,  a  floor  of  pine^ 
timber,  covferel  with  three-inch  pine  plank,  will  be  laid,  as  provided  for  a  foundation  on 
earth  or  clay. 

The  material  excavated  from  the  lock  pit,  if  of  an  unsuitable  kind  or  not  required  for 
the  purpose  of  making  up  the  banks,  must  be  hauled  to  and  deposited  on  the  spoil  ground 
near  the  upper  end  of  the  section,  as  described  for  that  taken  from  the  reaches  and 
other  parts  of  the  work. 

The  bottom  to  be  sunk  and  the  foundation  timbera  laid  at  such  a  depth  that  there 
will  be  14  feet  water  on  the  mitre  sills,  and  15^^  feet  water  on  the  top  of  the  first  course 
of  floor  plank  when  the  lower  reach  is  at  its  proper  height. 

Foundation  Timbers — to  be  of  pine  12  inches  square,  of  the  full  length  to  reach 

across  the  chamber  and  space  to  be  occupied  by  the  walls  on 

both  sides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  the  distance,  one  of 

which  must,  however,  extend  from  the  rear  line  of  one  wall  across  the  chamber  to  18» 

inches  under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  6  inches  apart  through  the  chamber,  above  the  upper  mitre  sill, 
and  at  the  lower  end  of  the  lock,  and  must  rest  uniformly  throughout  their  entire  length 
on  the  bottom,  and  on  mud  sills  placed  under  the  walls.  The  spaces  between  them  must, 
immediately  idfter  they  are  satisfactorily  laid,  be  well  filled  with  the  best  description  of 
paddle,  well  cut  and  rammed  ;  or  if  directed,  the  spaces,  and  at  the  ends  of  the  timbers, 
moat  be  made  up  with  concrete,  their  tops  must  be  dubbed  to  an  uniform  surface  to  afford 
a  fair  bearing  for  the  planking.  The  timbers,  before  being  laid,  must  be  counterhewn,  if 
so  directed. 
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Mud  Sills. — Two  ranges  of  mud  sills  are  to  be  placed  longitudinally  under  each  of 
the  side  walla.  They  are  to  be  of  pine  timber,  12  inches  square, 
:arranged  in  trenches  cut  for  their  reception,  and  laid  so  that  their  tops  shall  be  on  the 
^ame  level  as  other  parts  of  the  foundation.  The  spaces  alongside  of  them  must  be  well 
filled  with  puddle,  and  also  a  space  of  4  inches  between  the  ends  of  the  respective  pieces ; 
they  are  not  to  pass  through  the  sheet  piles,  but  must  be  left  6  inches  short  on  each  side, 
which  space  is  to  be  filled  with  puddle  or  concrete  as  may  be  required. 

Mitre  Sill  Platform — to  be  14  feet  in  width,  made  up  of  timbers  12  iiwjhes  square 
and  of  a  length  to  reach  from  rear  to  rear  of  walls,  all  of 
which  must  be  counterhewn  and  well  jointed  with  a  plane,  so  as  to  make  water-tight  joints 
,  for  their  entire  length  and  depth.     They  are  to  be  secured  by  five  wrought  iron  screw- 
bolts  {\i  inches  in  diameter),  passing  horizontally  through  the  platform. 

Both  ends  of  each  of  the  three  middle  bolts  must  have  double  nuts  and  washers,  in 
•order  to  form  a  connection  with  shackle-bolts  passing  through  and  secured  to  anchor 
timbers  laid  at  the  bottom  of  the  sheet  pile  trenches,  or  to  a  block  of  masonry  built  for 
that  purpose. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  threads  of  oakum,  and 
-every  precaution  adopted  to  render  the  whole  water-tight. 

Puddle  Trenches,  etc. — Five  or  more  trenches  are  to  be  cut  across  the  foundation 
for  the  rece'ption  of  sheet  piles,  namely  :  one  at  the  upp^ 
side,  another  at  the  lower  side  of  each  of*  the  mitre  sill  platforms,  and  one  at  the  lower 
end  of  the  lock.  They  are  to  be  sunk  6  feet  below  the  foundation  timbers,  and  are  not 
to  exceed  2^  feet  in  width.  One  side  of  each  trench  must  be  cut  plumb  and  smooth,  so 
as  to  afford  an  even  bearing  to  the  piles  for  their  entire  depth. 

After  the  anchor  walls  are  built,  or  anchor  timbers  arranged,  and  the  plies  placed, 
the  trenches  must  be  well  filled  with  puddle  to  the  height  of  the  adjoining  ground. 

The  puddle  must  in  all  cases  be  made  of  the  best  material  for  that  purpose  which 
<^n  be  obtained  within  one  mile  of  the  work,  and  must  be  cut,  mixed,  prepared  and  laid 
as  directed  by  the  officer  in  charge.  Ranges  of  sheet  piles  are  also  to  be  placed  in  the 
foundation  of  the  chamber  if  so  directed. 

Sheet  Piles — to  be  of  4-inch  pine  plank,  placed  close  vertically,  generally  6  feet 
long ;  they  are  to  be  jointed  with  a  plane,  and  the  edge  of  each  plank 
<rhamfered  on  the  side  next  the  trench.     When  placed,  they  are  to  be  fastened  to.  the 
platform  timber  with  8-inch  pressed  spikes,  two  through  the  top  of  each  plank. 

Flooring — to  consist  of  two  courses  of  pine  plank  j  the  first  3  inches  in  thickness, 
is  to  extend  over  the  whole  area  of  the  foundation ;  and  the  second 
course,  2  inches  thick,  is  to  be  laid  between  the  side  walls  in  the  chamber  and  at  both 
ends  of  the  lock.  They  are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be 
driven  up  with  wedges  to  water-tight  joints ;  every  3  feet  in  width  of  planking,  in  both 
courses,  must  break  joints  at  least  4  feet ;  and  the  upper  course  must,  in  all  cases,  break 
joints  both  lengthwise  and  ti-ansversely  with  the  one  underneath.  • 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1^  inch 
diameter,  two  in  each  end  of  a  plank,  and  one  on  alternate  sides  at  every  crossing  of  a 
timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid  ;  the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank,  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 
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MiTRE  Sills — to  \)e  of  tbe  best  description  of  white  oak  timber,  pi-operly  squared 
and  dressed  with  a  plane.     They  ai*e  to  be  framed,  mortised,  tenonned, 
^atnd  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  bo  49  feet  long,  let  2  feet  into  the  wall  at  each  end ;  they,  an 
mrell  as  the  braces,  must  be  oi  a  size  to  stand  19  x  16  inches  when  dressed.  The  mitre 
sills  are  to  be  19  x  19  inches,  checked  3  inches  into  the  platform  timbers,  and  are  to  be 
tenonned  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
«ill.  A  check,  3  inches  deep,  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
4he  ends  of  the  first  course  of  planking. 

Before  they  are  put  together,  all  the  mortises,  tenons  and  joints  must  be  well  coated 
"with  white  lead ;  and  when  about  to  be  placed  in  their  berths,  a  strip  of  canvas,  well 
saturated  in  boiling  tar,  is  to  be  placed  in  the  check  formed  in  the  platform,  into  which 
tbe  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3^  inches 
wide  and  five-eighths  (|)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
ms  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  retain  the  full 
strength  of  the  iron  ;  the  bolts  are  to  bo  2  feet  4  inches  long,  one  inch  and  a  half  (1^) 
diameter,  have  upset  heads,  and  be  well  ragged  at  the  point. 

If  the  foundation  is  rock,  the  mitre  sill  platforms  will  be  made  as  above  described — 
laid  in  a  full  bed  of  mortar,  and  secured  to  the  rock  with  fox  and  key-bolts,  and  ut  the 
-oater  edge,  on  both  sides,  will  be  connected  with  a  stop-water  timber  let  into  the  rock. 

Btop- WATERS. — Where  the  rock  wnderne^th  is  sound,  instead  of  sheet  piles  at.  the 

upper  and  lower  sides  of  the  mitre  sill  platforms,  checks  areio  he 

-•fit  in  the  rock,  4  inches  or  more  in  depth,  and  12  inches  wide,  extending  across  the 

whole  width  of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide, 

*mnd  of  sufficient  height  to  form  a  close  joint  with  the  outer  timber  of  the  platform. 

Before  the  stop- water  is  placed  in  its  berth,  a  piece  of  duck  or  canvas,  well  saturated 
'with  white  lead,  must  be  laid  for  the  full  length  and  width  of  the  check ;  the  upper 
^mber  must  also  be  imbedded  in  white  lead,  and  the  whole  secured  to  the  rock  witli  fox 
:siid  key-bolts,  1^  inches  diameter,  placed  not  moi*e  th^  10  feet  apart 

Stop-waters  similar  to  those  above  described  are  to  be  placed  at  the  upper  sides  of 
the  recesses  of  the  locks  where  the  foundation  is  rock. 

In  other  parts  of  the  recesses  than  those  occupied  by  the  platform,  there  are  to  be 
limbers,  12  inches  square,  laid  6  inches  apart;  also  for  a  distance  of  12  feet  below  the 
Jower  side  of  the  platform,  and  to  the  upper  end  of  the  wing  walls,  at  the  head  of  the  lock. 

These  timbers  are  to  be  laid  level,  scribed  to  the  rock  underneath,  or  l&id  on  a  bed 
'M  fine  concrete,  as  the  case  may  require,  and  each  one  of  them  fastened  by  means  of  two 
ibz-wedged  bolts,  1^  inches  diameter,  passing  at  least  9  inches  into  the  rock. 

The  spaces  between  them  are  afterwards  to  be  filled  with  concrete,  and  their  upper 
sides  dubbed  to  a  fair  surface  for  the  planking. 

If  found  necessary  to  lay  timbers  in  the  chamber  of  the  lock  on  a  rock  foundation^ 
Jthej  are  to  be  placed  12  inches  apart,  and  the  spaces  between  them  fillei  with  oonorete. 
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Masonry. — The  lock  is  to  be  8  feet  8   inches  lift,  and  the  side  walls  carried  up  to  2 
feet  over  the  surface  water  level  of  the  upper  reach,  or  to  the  height  of 
25  feet  10  inches  over  the  floor. 

The  chamber  and  recess  walls  are  to  be  9  J^  feet  wide  at  the  bottom,  with  counterforts 
in  rear,  6  feet  long — in  line  of  wall — and  3  feet  projection,  and  placed  not  moi-e  than  12 
feet  apart     The  recesses  for  the  gates  are  to  be  made  2  feet  8  inches  deep  at  top. 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  twenty 
four  ;  but  the  recass  walls  are  to  be  carried  up  plumb  on  both  front  and  i-ear,  except  for 
a  distance  of  about  25  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top ;  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will 
terminate  within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  must  be  of  approved,  sound  and  durable  stones ;  thoee 
forming  the  face  work  must  be  of  the  best  class  of  gray  limestone,  free  from  drys,  seams 
or  other  defects,  and  must  be  at  least  equal,  in  every  respect,  to  the  best  of  the  stones 
used  in  the  present  guard  lock  at  Lachine. 

The  face  stones  must  be  of  an  uniform  texture  and  color,  and  laid  in  regular  courses  y. 
the  ashlar  work  may  vary  from  12  to  30  inches  in  height — the  thickest  courses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course  under 
the  coping ;  but  when  a  course  of  cut  stones  exoeeds  18  inches  in  height,  the  face  of  the 
chamber  may  be  made  up  of  two  courses  of  stone  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  12  feet  below  the  hollow  quoins,  the  faoe  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  inch. 

The  chamber  walls,  between  the  points  above  mentioned,  are  to  be  faced  with  a  good 
description  of  coursed,  boucharded.work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded  ;  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel,  and  their  end  joints 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  the  beds. 

The  back  part  of  the  stones  must  be  hammered  or  picked  ofl*to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width. 

The  fac«  stones  to  consist  of  headers  and  stretchers,  the  latter  ho  be  at  least  3  feet 
long  in  line  of  wall,  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
courses.  In  e^ch  course  must  be  headers  of  at  least  two  feet  length  of  face  and  4^  feet 
depth  of  bed,  placed  not  more  than  eleven  (11)  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged,  as  nearly  as  possible,  mid-way  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints,  in  adjoining  courses,  are  to  be  nearer  each  other  than  12: 
inches,  and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  also  properly 
formed  throughout 
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When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  1^  times  their  height,  and  the  headers  2^  times 
their  height ;  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thirds  (f ) 
the  length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  4^ 
'  feet  face  and  5j^  feet  depth  of  bed  ;  the  latter  5^  feet  face  and 
4^  feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over  the 
face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to 
be  dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hollow  quoins  will  be  furnished  by  the 
engineer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Bec£S8  Quoins — to  be  also  4^  by  6J  feet,  and  5^  by  4J  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled  as  shown  on  plan ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain  wells  in  the  position 

indicated  on  the  plan ;  each  well  will  be  two  feet 
square  inside  ;  and  the  man-holes  from  them  to  the  front  of  the  lock  walls,  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  lieight  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone,  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side  ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain,  when  slack,  lodging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man-holes.  The  face  stones  of  the 
wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  of  the 
walls  of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  »t  the  angles. 

'  Checks. — For  the  reception  of  stop-water  timbers,  two  checks  are  to  be  formed  in  the 
face  of  the  wings  at  both  ends  of  the  lock ;  they  are  to  be  arranged  as 
shown  on  the  plan,  be  2  feet  apart,  12  inches  wide,  and  6  inches  deep  at  the  top,  and  made 
plumb  in  the  rear. 

Coursed  Work, — ^for  the  face  of  the  chamber  walls,  may  be  9  inches  high  and 
upwards  ;  but  a  course  once  commenced  must  be  continued  the  same 
height  throughout,  and  in  no  case  will  more  than  tw*  courses  be  allowed  to  make  up  the 
height  of  one  course  of  cut  stone.  They  must  be  at  least  20  and  30  inches  depth  of  bed 
in  the  alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In 
every  course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4  feet  depth 
of  bed,  placed  not  more  than  12  feet  from  centre  to  centre. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  tif  o-thirds 
;  the  length  of  their  face. 

I  The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boueharded,  and 

the  arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  «o  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
:iiot  exceed  three^ighths  of  an  inch. 
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Backing — to  be  of  an  approved  class  of  large  well-shaped  stones,  not  less  tlian  € 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mcMrtar  bedi, 

and  properly  bonded  throughout  the  wall ;  where  the  depth  of  thn  face  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided   their  Joint  deptk 

does  not  exceed  that  of  the  face-work. 

The  lower  beds,  if  necessary,  oust  be  picked  off  so  as  to  insure  an  uniform  and  equal 
bearing  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  roust  be  broken  off  so  as  to  be  at  least  6 
inches  thick  ;  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  stone,  it  miun 
be  still  farther  reduced.  After  this  has  been  done,  the  stone  laid  and  the  verti^  jointi 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  coarse. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds,  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall.  The  bJai^ 
limestone,  used  for  ordinary  building  purposes  in  Montreal,  will  not  .be  fallowed  in  the 
work. 

CoPiMQ  Stokes — of  the  chamber,  recesses  and  wing  walls,  are  to  be  4  feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the 

rear  and  *to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  £aoe  will  be 

plumb.     They  are  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet 

long  in  line  of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  ^ 
buttresses  fbr  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  tl^e  qiKnai, 
a  detailed  plan  will  be  furnished. 

The  hollow  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bed. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full ;  the  upper  bed  and  \ihet 
neatly  dressed,  and  the  inner  top  arris  rounded  off  to  a  radius  of  3  inches.  The  whc^  lo 
be  laid  so  that  the  Jiorizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  of  1^-inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  £Ace  and  6  inches  from  the  top. 

The  descent  from  the  •oping  of  the  lock  to  that  of  the  bank  below  it  on  the  B<xetk 
west  side  is  to  be  made  by  means  of  a  range  of  steps,  4  feet  in  width,  cut  out  of  the  mobd ; 
the  rise  of  each  not  to  exceed  9  inches,  and  the  treads  to  have  an  uniform  width  of  12 
iaches.  They  are  to  be  arranged,  placed  and  secured  in  like  manner  as  those  at  the 
lower  end  on  the  east  side  of  the  second  lock. 

Bbbast  Wall — will  be  carried  up  to  within  6  inches  of  the  bottom  of  the  upper  reacii, 

unconnected  with  the  side  walls  of  the  lock  ;  it  will  be  of  ooarsed 

taasonij  7  feet  wide  at  bottom,  plumb  in  the  rear  and  on  the  lower  side,  batt«^  to  a 

width  of  5  feet  at  the  top,  and  then  covered   with   large  flat-bedded,  scabbled  and  well- 

jointed  coping  stones. 

MoBTAB. — The  whole  masonry  of  the  lock  and  other  structures  to  be  described 
be  laid  in  mortar,  made  of  the  best  hydraulic  cement,   mixed  with 
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lanc^^rained,  shaq)  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement, 
er  such  other  proportions  as  may  be  directed. 

The  oement  onost  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  used, 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by  the 
oontractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate  use, 
and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
<Aarge. 

Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempered 
rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding  as 
much  water  as  may  be  i^uired  to  make  the  whole  run  freely  when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed.  * 

When  the  works  are  in  progress  the  walls  must  be  kept  free  from  all  improper 
Miaterials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other 
aoi\  adheres  to  theai  ;  and  in  warm  weather  the  beds  and  joints  of  the  stones  must  oe 
moistened  with  water  before  th^y  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to.]remain  in  ^n  unfinished  state 
over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly  protect 
them  from  the  action  of  frost. 

Retaining  Wall. — ^The  seat  for  the  wall  below  the  present  lock,  and  opposite  the 
lower  recess  of  the  n«w  structure,  is  to  be  sank  to  an  uniform 
depth  of  6  feet  below  the  tx)p  of  the  lower  mitre  sill  of  the  old  lock  if  the  foundation  is 
of  sound  durable  rock  ;  but  if  otherwise,  or  the  bottom  is  of  clay,  it  will  sunk  to  7  feet 
below  the  top  of  the  mitre  sill,  and  a  foundation  of  timber  and  plank  laid  as  a  bearing 
sorface  for  the  wall. 

The  timbers  are  to  be  of  pine  12  inches  square,  counterhewn  and  laid  longitudinally 
m  five  continuous  ranges  about  9  inches  apart,  in  such  a  manner  as  to  rest  uniformly  on 
the  bottom  throughout  the  entire  length,  and  so  that  no  two  joints  on  adjoining  ranges 
diall  be  neai'er  than  6  feet  to  each  other.  The  spaces  between  them  must  be  well  filled 
"with  concrete,  or  otherwisa,  as  may  be  directed.  The  top  of  the  timbers,  when  laid, 
must  be  dubbed  to  an  uniform  surface  to  receive  the  covering,  which  is  to  consist  of 
S-inch  pine  plank,  laid  obliquely  to  close  joints,  and  be  secured  with  7-inch  pressed 
spikes. 

Provision  to  be  made  for  carrying  up  counterforts  in  the  rear,  by  placing  in  the 
position  they  are  to  occui)y,  in  each  case,  two  sill  pieces,  laid  so  as  to  receive  the  covering 
plank. 

The  wall  is  to  be  9  J  feet  thick  at  bottom,  with  counterforts  in  rear  6  feet  long  in  line 
«£wall  and  3  feet  projection,  and  placed  not  more  than  12  feet  apart;  it  is  t^  have  a 
batter  of  one  in  twenty-four  on  the  face,  and  the  back  is  to  be  carried  up  plumb  to  within 
jive  feet  of  the  top,  wheie  the  counterforts  are  to  terminate  and  a  continuous,  regular, 
iaolined,  smooth  frost  batter  formed  up  to  the  top  rear  line  of  coping. 

The  coping  to  be  four  feet  wide  on  top,  and  in  all  other  respects  the  materials  used 
in  the  wall  must  be  of  like  dimensions  and  of  a  similar  class,  and  the  workmanship 
Aroughout  executed  in  like  manner  as  described  for  the  cut  stone  masonry  portion  of  the 
lode. 
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Where  the  wall  connects  with  the  lower  part  of  that  of  the  present  lock,  the  stoaa 
of  the  new  work  are  to  be  bonded  into  those  of  the  old,  or  such  other  course  adopted  as 
circumstances  may  require  and  as  may  be  directed  when  the  building  operaHons  are  in 
progress. 

At  the  lower  end  the  wall  is  to  be  made  circular,  and  connected  with  the  lower  wing 
of  the  new  lock,  as  indicated  on  plan. 

The  circular  wall  that  connects  the  at^oining  side  walls  of  the  two  locks  at  their 
upper  ends  is  to  be  faced  with  cut  stone,  and  the  foundation  for  it  is  to  be  formed  of 
timber  and  plank,  as  described  for  the  retaininsc  .wall  below  the  old  lock. 

As  previously  stated,  the  walls  of  the  present  lock  are  to  be  taken  down  to  at  leasi 
two  feet  belov/  the  surface  level  of  the  lower  reach  ;  when  doing  so,  all  those  stones  Uiat 
the  officer  in  chslrge  may  consider  fit  for  backing  are  to  be  piled  or  placed  on  the  mo& 
suitable  and  convenient  ground  in  the  vicinity  that  can  be  obtained  by  the  contractor, 
who  must,  for  this  and  all  other  purposes  connected  with  the  works,  provide  his  own 
service  ground.  The  refuse  material,  or  such  as  has  been  decided  as  unsuitable  for  use  in 
the  walls  are  to  be  hauled  to  the  spoil  bank  at  the  upper  end  of  the  section,  or  otherwise 
disposed  of  in  such  a  manner  as  the  Department  of  Public  Works  may  approve.  Ute 
taking  d«wn  of  the  walls  and  depositing  Uie  material  as  above  stated  will  be  paid  for  bj 
the  cubic  yard  of  wall  removed.  All  the  stone  suitable  for  backing,  taken  out  ciibt 
walls  of  the  old  lock,  may  be  used  in  the  new  work. 

The  face  work  must,  as  already  stated,  be  wholly  of  approved  gray  limestone,  of  tk 
dimensions  and  prepared  as  described  for  the  new  Jock.  It  is,  however,  to  be  adapted 
and  arranged  to  suit  the  openings,  quoins  and  piers  of  the  present  structure. 

The  breast  and  curved  walls  at  the  upper  end  of  the  lock  are  to  be  overhauled,  and 
such  new  stone  furnished  for  them,  and  such  repairs  made  as  may  be  required. 

The  north  lower  wiog  of  the  lock,  or  as  much  of  it  as  projects  beyond  the  rear  line  of 
the  side  walls,  must  be  wholly  removed  to  admit  of  making,  a  water-tight  conuectioii 
between  the  back  or  end  of  the  centre  retaining  wall  and  a  range  of  concrete  to  b* 
formed  in  rear  of  the  north  side  of  the  lock  for  its  entire  length. 

The  seat  for  this  concrete  wall  must  be  formed  immediately  along  by  the  back  of  tlw 
old  lock  wall,  and  sunk  to  the  full  depth  of  the  foundation  of  the  new  structure,  or  5  feet 
below  the  present  lock.  Great  care  must  be  taken  to  clean  the  back  of  the  old  wall  for 
the  whole  distance  and  height,  as  the  concrete  wall  (3  feet  in  width),  is  to  be  carried  ap 
to  at  least  18  inches  over  the  line  between  the  old  and  new  portions  of  the  works. 

The  removal  of  that  portion  of  the  old  structure  above  mentioned,  together  witk 
building  new  walls  and  constructing  the  centre  retaining  wkll  previously  described,  most 
be  done  between  the  close  of  navigation  in  December  and  the  twenty  fifth  day  of  April 
in  the  following  spring,  on  the  contractor  being  notified  by  the  Department  of  Pabhe 
Works  to  that  effect  in  the  early  part  of  November  preceding. 

CoXE  St.  Paul  Road  Bridge. — The  works  to  be  done  on  this  section  embrace  ^ 

construction  of  piers  and  abutments  for  a  swing 
bridge  intended  to  take  the  place  of  the  present  means  of  crossing  the  canal  at  C6te  St 
Paul  Village.  The  removal  of  the  piers,  etc.,  of  the  old  sti-ucture,  in  the  manner  and  tt 
the  time  directed,  is  also  included. 
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The  water-way  is  to  be  in /our  divisions,  the  two  centre  ones  of  which  are  each  to 
be  46  feet  wide  and  form  the' navigable  channels.  The  piers  and  abutments  are  to  be  of 
masonry,  laid  in  hydraulic  cement  mortar ;  built  chiefly  in  the  form,  of  the  dimensions, 
and  in  the  manner  herein  described,  or  as  may  be  subsequently  directed* 

In  the  vicinity  of  where  the  bridge  piers  and  abutments  are  situated,  a  space  of  190 
feet  in  length  and  180  feet  in  width  is  to  be  sunk  to  the  depth  of  fifteen  feet  below  water 
level,  and  the  sides  are  to  be  made  to  a  slope  of  one  horizontal  to  one  verticaL 

The  material  excavated  from  this  space,  as  well  as  from  the  seats  of  the  piers,  which 
are  2  feet  3  inches  lower,  or  17^  feet  below  water  level,  must  be  hauled  to  near  the 
upi)er  end  of  the  section,  and  deposited  there,  on  the  spoil  ground  previously  mentioned. 

The  centre  and  rest  piers  of  the  bridge  are  to  be  parallel  to  the  centre  line  of  the 
canal ;  the  former  to  be  18  feet  square  and  the  latter  18  feet  long  by  9  feet  thick  at  top. 
Through  each  of  them  an  arched  culvert  8  feet  in  width  and  about  8  feet  in  height  is  to 
be  made,  on  a  line  ranging  with  that  of  the  canal. 

They  are  to  be  built  on  a  foundation  of  timber  and  plank,  the  top  of  which  must  be 
at  least  15|  feet  below  canal  surface,  and  in  each  case  they  are  on  all  sides  to  have  a 
batter  of  one  in  twenty  four. 

The  arch  stones  of  the  culverts  are  to  be  21  inches  deep,  and  dressed  to  radiate  truly 
fdr  their  full  depth,  and  made  to  lay  throughout  to  joints  of  one-fourth  (^)  of  an  inch. 
The  bottom  of  the  arch  or  water-way  is  to  be  of  dressed  and  properly-jointed  stones  of  a 
size  that  two  of  them  will  make  up  the  width  of  the  opening  and  at  each  end  pass  15 
inches  under  the  wall,  the  second  course  to  project  one  foot  into  the  opening,  and  the 
third  course  6  inches. 

The  face  stones  of  the  piers  to  be  2  and  3  feet  depth  of  bed  in  the  alternate  courses, 
-with  headers  in  every  course  4 J  feet  long,  placed  not  more  than  nine  feet  apart  from 
•centre  to  centre.  The  beds  and  ends  of  the  stones  are  to  be  kept  full  and  dressed  so  as 
to  lay  to  joints  one-fourth  (J)  of  an  inch,  and  have  the  face  in  all  cases  picked  or 
scabbled  to  a  fair  surface ;  this  is  understood  to  be  applicable  t«  all  the  four  sides  of  the 
centre  as  well  as  the  rest  piei*s. 

The  heart  of  the  wall  in  each  case  to  be  made  up  with  flat-bedded  stones,  not  less 
than  4  feet  area  of  bed,  and  of  the  full  height  of  the  face  stones ;  their  beds  and  joints 
must  be  scabbled  or  picked,  if  necessary,  so  that  when  laid  the  horizontal  joints  shall  noc 
exceed  five-eighths  (f )  of  an  inch,  and  the  vertical  joints  not  be  more  than  one  inch  and  a 
quarter. 

The  piers  to  form  the  seat  of  the  swing  portion  of  the  bridge  when  in  position  are 
to  be  lOJ  feet  thick  at  bottom,  the  sides  of  which  are  to  be  parallel  to  the  canal,  and  the 
ends  be  at  right  angles  to  the  face  of  the  pier.  They  are  to  be  faced  on  both  sides,  arid 
throughout  be  of  a  like  class  of  material  and  workmanship,  and  the  foundation  for  them 
be  formed  at  a  like  depth  as  described  for  the  centre  and  rest  piers  ;  both  sid^  and  ends 
are  to  have  a  batter  of  one  in  twenty  four. 

At  4  feet  from  the  top  of  these  piers,  or  at  such  other  height  as  may  be  required, 
ofi*sets  on  the  front  side  are  to  be  formed  for  the  bridge  seat. 

The  abutments  are  to  be  of  masonry  placed  30  feet  or  more  from  the  piers  for  the 
bridge  seat,  and  the  Cpundation  lor  them  laid  at  12  feet  below  surface  water  line,  or  at 
such  other  level  above  or  below  that  point  as  circumstances  may  require.     They  are  to  be 
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7  J  feet  or  more  in  thickness,  carried  up  to  a  batter  of  1.  in  12  on  the  face  tothewitar 
line,  and  made  plumb  in  the  rear  to  within  4  feet  of  the  top,  thence  the  wall  will  dimimsk 
to  the  rear  line  of  the  coping,  which  will  be  3 J  feet  in  width.  The  face  work  to  beriraibr 
to  that  described  for  the  piers,  and  the  backing  of  large-sized  well-shaped  stones,  bui 
level  in  full  mortar  and  properly  bonded  throughout  the  wall. 

The  centre  piers,  piers  for  seat  and  rest  of  bridge,  as  well  as  the  abutments,  mmi 
all  be  built  of  an  ai>proyed  class  of  stone,  free  from  drys,  seams  and  other  defects,  laidb 
hydraulic  cement  mortar,  be  properly  bonded  throughout,  and  have  all  the  vertical  jmnto 
well  grouted  as  the  work  proceeds. 

Coping  stones  on  all  the  piers  to  be  at  least  15  inchos  in  depth,  of  a  size  Uiat  two 
stones  will  make  up  the  width  of  the  piers  for  the  seats  and  rests  of  the  bridge,  and 
break  joint  properly  with  the  adjoining  stones.  Those  on  the  centre  pier  must  be  froa 
4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle  to  support  the  track 
for  the  rollers  of  the  turntable.  They  must  be  full  bedded  throughout,  and  dressed  » 
as  to  lay  to  joints  not  exceeding  ^  of  an  inch  ;  and  the  top  side  must  have  a  fair  surfMo, 
neatly  boucharded,  and,  where  required,  the  outer  top  anises  are  to  be  rounded  o£ 

The  pivot-stone  to  be  not  less  than  6  feet  square  and  2  feet  depth  of  bed,  Uie  spw 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  of  thesaon 
thickness  as  the  latter,  properly  dressed  and  jointed,  to  the  width,  and  be  at  least  3^  fee^ 
in  length. 

In  the  centre  of  the  rest  piers,  one  of  the  coping  stones,  for  a  width  of  4  feet,ia  tobeS* 
inches  in  depth,  and  checked  to  tlie  curve  of  the  toe  of  the  bridge.  This  stone  in  eick 
oase  must  be  secured  with  fox- wedged  bolts  1|  inches  diameter,  let  Into  the  masonr/ 
vndemeath. 

The  coping  on  the  piers  for  the  seat  and  the  abutments  of  the  road  bridge,  viU  ^ 
10  inches  in  thickness  at  the  centre  of  the  road,  curved  on  top  so  as  to  be  8  inches  »ltt« 
sides,  placed  so  as  to  form  a  recess  for  fixed  girders  and  the  toe  of  the  swing. 

At  all  four  corners  of  the  bridge,  parapet  piera  are  to  be  built  4  J  feet  square  at  baWr 
diminishing  upward — one  of  which  at  each  end  of  the  bridge  i^ust  be  recessed  awi 
koUowed  out  to  receive  machinery. 

The  wings  of  the  abutments  are  also  to  be  carried  up  to  the  same  height  as  tfc« 
parapet  pier^  and  finished  with  coping,  as  indicated  on  the  plans. 

The  foundation  timbers  to  be  of  pine,  laid  level,  and  must  have  an  uniform  beanng 
throughout  their  entire  length.  Those  under  the  centre  and  rest  piers  are  to  be  W 
transversely  tc  the  canal,  one  foot  apart,  and  for  the  other  piers  and  abutments,  thej  *« 
to  be  laid  longitudinally  or  transversely  as  may  be  required. 

In  all  cases  the  spaces  between  the  timbers  must  be  filled  with  a  good  descriptw* 
«f  paddle  or  concrete  as  may  be  directed. 

The  covering  plank  to  be  of  pine,  3  inches  think,  laid  obliquely,  and  fastened  (o  w»* 
timbers  with  l;^-inch  white  Oak  treenails  8  inches  long. 

*  Shbet  Piles — of  4-inch  pine  pUnk  are  to  be  put  in   or  driven  on  all  sides  of  ^ 
piers  if  the  officer  in  charge  considers  it  necessary, 


Digitized  by  CjOOQIC 


521 

Fenders — are  to  be  constructed  on  both  sides  of  the  cliannel  ways,  extending  for 
some  distance  above  and  below  the  bridge,  as  represented  on  general' 
piao.  Those  in  connection  with  the  seat  piers  for  the  toe  of  the  swing  are  to  be  formed 
by  means  of  piles,  caps,  braces  and  wale  pieces,  all  of  white  oak  timber.  The  piles  aro 
not  be  less  than  12  inches  diameter  at  the  small  end,  driven  fi*om  6  to  IQ  feet  into  the 
bottom,  and  be  about  6  feet  apart ;  at  the  anchor  timber  two  piles  will  be  driven  on  tho 
line  of  the  fenders  and  one  about  the  middle  of  each  tie  timber;  The  fenders  proper  are 
to  be  formed  of  two  pieces  each  8x12  inches  of  white  oak,  kept  two  inches  apart  by 
means  of  white  oak  block»  9  x  12  x  2  inches,  placed  vertically  6  feet  apart  from  centre 
to  centre.  The  diffei-ent  pieces  in  each  range  are  to  be  connected  by  means  of  double 
oblique  joints,  let  three  inches  or  more  into  and  on  to  each  other  i-espectively.  The  jointa 
in  the  inner  range  must  be  at  least  12  feet  on  either  side  of  those  on  the  outside.  They 
are  to  be  fastened  to  the  piles  with  bolts  one  inch  diameter  and  also  to  the  centre  cribs 
sabsequently  described,  in  both  cases  they  are  to  be  put  on  and  secured  in  such  a  manner 
as  may  be  directed. 

In  case  that  piles  cannot  be  driven  sufficiently  into  the  bottom  to  form  the  necessary 
feoders  for  the  bridge,  framed  bents  of  white  oak  timber,  12x12  inches,  may  be  used  for 
that  purpose.  To  enable  the  latter  plan  to  be  carried  out,  a  trench  must  be  cut  18  feet 
below  water  line  for  the  reception  of  sills,  into  which  the  posts  of  tlie  bents  are  to  be 
saourely  fastened.  * 

At  the  bottom  of  canal,  and  at  such  a  height  over  it  as  directed,  the  posts  are  to  be 
oonnected  with  horizontal  ties ;  and  both  longitudinally  and  transversely  ranges  of 
diagonal  braces  are  to  be  framed  vertically  in  between  them  and  well  secured  with  straps  > 
and  bolts. 

At  top  the  posts  are  to  be  connected  with  caps,  ties  and  wale  ]>ieces,  framed,  bolted 
and  secured  as  previously  described. 

Cbib  Work. — Between  the  centre  and  rest  piers,  as  well  as  above  and  below  them, 
and  if  directed,  above  and  below  the  piers  tor  the  seat  of  the  bridge, 
•rib- work  is  to  be  constructed  to  form  bearings  for  the  fenders  and  for  the  protection  of 
the  respective  parts  of  the  work. 

Th^  cribs  for  the  middle  portion  of  the  work  are  to  be  the  same  width  as  the  stone 
piers.  I.e.,  18  feet  wide  at  top,  increasing  downwards  on  both  sides  at  the  rate  of  one  in 
twenty  four,  and  through  the  middle  of  them,  longitudinally,  a  clear  water-way  of  such 
dimensions  must  be  formed  as  may  be  directed. 

Transverse  openings  are  also  to  be  made  in  the  crib  work  adjoining  the  centre  and 
rest  piers  and  elsewhere  of  such  shape  and  dimensions  as  may,  together  with  the  centre 
®P^^g9>  give  an  area  equal  to  at  least  that  of  the  archways  formed  through  the  masonry. 

In  the  crib  work  above  and  below  the  piers  for  the  seat  of  the  bridge  there  are,  ia 
eadli  case,  to  be  left  two  openings  on  the  upper  and  two  on  the  lower  side.  The  sides  of 
these  openings  are  to  be  formed,  framed  and  secured  in  like  manner  as  the  face  work  of 
ends  of  the  cribs.  The  bottom  to  be  of  3-inch  plank,  well  fastened  with  pressed  spike,  and 
tiie  top  to  be  formed  of  pieces  not  less  than  10  inches  thick  and  of  the  length  to  take  a  full 
bearing  on  the  side  timbers  of  the  respective  water-ways. 

The  cribs  ai^  to  be  of  pine  timber  12  inches  square,  straight,  sound,  full  on  the- 
edges  and  are  to  be  framed  so  as  to  leave  a  space  of  1 J  inches  between  the  diflferent  courses. 
At  the  angles  they  are  to  be  connected  by  double- bevelled  dovetails,  arranged  so  that 
•very  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be  simi«- 
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larly  placed  between  those  forming  the  ends.     At  each  oomer  in  every  coorsd  a  rag-bdt 
1 2  inches  long  and  |  inch  diameter  is  to  be  driven  through  the  dovetail. 

Cross  Ties — to  be  at  least  10  inches  thick,  of  sufficient  size  to  square  10  x  12  indie^ 

at  both  ends,  and  of  the  full  length  of  the  outside  width  of  the  CTihr 

They  are  to  be  placed  not  more   than  10  feet  apart,  and  so  arranged  that  the  ties   restiii^ 

on  the  different  rounds  of  timber  shall  be  mid-way  between  those  of  the  coarse  inune* 

diately  below  and  above. 

Their  ends  are  to  be  dovetailed  3  J  inches  into  the  timbers  under  and  over  them,  the 
dovetail  to  splay  1|  inches  on  both  sides  so  as  to  stand  8  inches  at  the  neck  and  11 
inches  at  the  outer  end. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it^  & 
block  1^x12x12  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt  2| 
feet  long,  |  of  an  inch  diameter,  is  to  be  driven  through  the  head  of  each  tie,  passing  down 
through  the  course  on  which  it  rests,  the  block  and  course  under  it  and  into  the  head  of 
the  next,  cross  tie. 

Longitudinal  Ties. — At  such  places  in  the  cribs  as  may  be  required,  longitadinal 
ties,  10  inches  thick,  are  to  be  framed  into  and  dovetailed 
between  the  end  timbers,  have  blocks  under  them  and  be  secured  by  bolts  of  similar 
dimensions  and  in  like  manner  as  described  for  the  transverse  ties,  into  which  they  an 
to  be  notched  and  fastened  at  the  crossings  by  *  means  of  white  oak  treenails,  2  inches 
diameter. 

The  cribs  are  to  be  further  secured  by  vertical  ranges  of  plank  placed  inside,  aini 
extending  from  the  lowest  side  timbfer  up  to  the  water  line.  There  are  to  be  three  nitge& 
on  a  side,  that  is  to  say  :  One  at  or  near  each  angle  and  another  in  the  centre,  making  is 
all  six  vertical  ranges  in  a  crib.  The  planks  are  to  be  4  inches  thick  and  )  0  inches  in 
width,  fastened  from  the  inside  with  10-inch  spike,  five-eighths  of  an  inch  diameter,  two 
driven  through  each  plank  into  each  of  the  lowest  side  pieces,  and  one  at  every  crossng 
of  a  side  timber  from  the  bottom  timber  upward.  They  may  be  put  on  in  lengths  of  fnmi 
8  to  10  feet  or  more  ;  but  they  must  be  so  arranged  that  the  upper  length  in  all  cases 
shall  reach  down  at  least  two  feet  lower  than  the  top  of  the  plank  of  the  same  range  bolow. 

In  the  first  coui-se  of  side  timbers,  the  cross  ties  are  to  be  placed  not  more  than  3  feet 
apart^  so  as  to  obviate  the  necessity  ot  using  floor  timbers. 

The  cribs  forming  the  upper  and  lower  terminations  of  the  piers  are  in  ^11  cases  to 
splay  G.ve  feet  or  more  on  the  side  next  tte  channel.        » 

The  whole  interior  of  the  crib  work  except  the  water-ways  to  be  filled  with  an 
approved  class  of  moderate-sized  stone  ballast. 

For  the  protection  of  the  stmcture  and  guide  piers,  three  clusters  of  piles  are  to  be 
driven  within  range  of  the  centre  pier,  at  suitable  distances  above  and  below  it ;  they  are 
to  be  connected  by  means  of  thorough-bolts,  straps,  etc.,  and  stand  one  foot  or  more  over 
the  cap-pieces,  as  may  be  required.  Piles  are  also  to  be  driven  for  the  protection  of  the 
framed  bents  or  crib  work  placed  above  and  below  the  seat  piers  of  the  bridge. 

The  superstructure  of  the  bridge,  both  for  the  fixed  and  movable  parts,  as  well  as 
the  machinery  for  working  the  latter,  will  be  made  a  separate  contract. 
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Culvert. — At  a  point  between  Stations  Nos.  159  and  162,  an  inverted  syphon  culvert 
(five  feet  wide  and  four  feet  high  inside),  of  masonry,  arched  on  top,  is 
to  be  constructed  across  under  the  canal  on  a  bearing  surfeu^e  of  timber  and  plank. 

The  Pit — for  it  will  be  240  feet  in  length,  1 7  feet  of  which  at  the  south  end  and  24: 
feet  at  the  north  end  must  be  made  20  feet  wide,  and  at  other  places  it  is 
to  be  14  feet  wide  at  bottom  ;  the  whole  to  be  excavated  to  an  uniform  level  surface  at 
the  depth  of  24  feet  below  the  top  water  line  of  the  canal.  The  sides  to  be  made  as  nearly 
"vertical  as  the  nature  of  the  material  to  be  removed  will  admit ;  but  as  the  contractor 
must  assume  the  risk  and  expunge  of  removing  all  slides  that  occur,  he  will  be  allowed  a 
slope  of  two  horizontal  to  one  vertical  for  those  parts  of  the  pit  outside  of  the  present 
canal,  and  a  slope  of  three  horizontal  to  one  vertical  for  all  other  parts  of  the  pits  in  clay 
cutting. 

Foundation  Timbers — to  be  pine  12  inches  square,  laid  6  inches  apart  transversely 

to  the  culvert  or  parallel  to  the  canal ;  the  spaces   between 

them  and  at  their  ends  must,  immediately  after  they  are  satisfactorily  laid,   be  well  filled 

-with  the  best  description  of  puddle,  well  cut  and  rammed  ;  or,  if  so  directed,  concrete  must 

be  used  for  that  purpose. 

Four  ranges  of  sheet  pUes  of  4-inch  well-jointed  pine  plank,  6  feet  in  length,  are  to  be 
put  in  across  the  foundation,  and  extend  3  feet  on  each  side  beyond  the  line  of  the  walls — 
one  «t  the  inner  side  of  the  well  at  both  ends  of  the  culvert,  and  one  immediately  under 
the  toe  of  the  slope  of  the  bank  on  both  sides  of  the  canal. 

Trenches  are  to  be  cut  for  the  sheet  pUes,  of  such  a  depth  as  may  be  directed,  and  the 
spaces  must  afterwards  be  filled  with  puddle. 

The  sheet  piles  having  been  properly  prepared,  and  placed  in  their  position,  they  are  to 
be  fastened  to  a  lon^  floor  timber  laid  for  that  purpose  ;  the  puddle  to  be  selected,  made 
and  put  in  as  described  for  similar  work  in  the  lock  foundation. 

The  floor  timbers  must  then  be  dubbed  to  an  uniform  surface  to  receive  the  plank, 
the  lowest  tier  of  which  is  to  be  three  inches  thick,  well  jointed  with  a  plane,  laid  so  as 
.  to  break  joints  ;  be  driven  up  close  and  fastened  with  treenails  in  like  manner  as  stated 
for  the  first  course  of  plank  in  the  lock.  The  top  of  the  lower  tier  must,  if  necessary,  be 
dubbed  before  the  laying  of  the  second  tier  is  commenced,  which  is  to  be  two  inches  thick, 
laid  close  within  the  side  walls,  and  so  as  to  break  joints  throughout,  and  be  fastened  with 
pressed  spikes. 

Masonry. — The  water-way  of  the  culvert  is  to  be  five  feet  in  width  between  the 
side  walls  or  abutments,  which  are  to  be  twenty  inches  high  to  the 
springing  line  of  the  semi-circular  arch  that  forms  the  lower  side  o£  the  top  covering.  The 
abutments  are  to  be  four  feet  thick,  carried  up  to  a  batter  of  one  in  twelve  on  the  outer 
side,  to  within  9  inches  of  the  crown  of  the  arch.  All  the  face  work  of  the  water-way  and 
wells  at  both  ends  connected  with  it  must  be  of  boucharded  or  dressed  stone,  and  the 
masonry  throughout  be  of  a  like  class  of  workmanship  and  of  material,  laid  in  full  beds  of 
Jiydraulic  cement  mortar,  as  described  for  the  lock. 

The  face  stones  of  the  side  walls  must  be  of  the  full  height  (20  inches)  and  not  less 

than  two  feet  in  width,  their  beds  and  end  joints  must  be  full  and  have  their  arrises  kept 

good  ;  arch  stones  to  be  18  inches  deep  and  dressed   to  radiate  truly  for  their  full  depth 

.and  so  that  both  they  and  the  abutment  stones  will  lay  to  joints  not  exceeding  one-fourth 

{^)  of  an  inch. 
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The  well  at  the  south  end  to  be  5  feet  wide  and  6  feet  long;  Breast  wall  to  be  5  feet 
tiiick  at  bottom,  carried  up  plumb  on  both  sides  to  within  4  feet  of  the  bottom  of  the  water- 
oourse,  where  a  frost  batter  will  be  commenced  on  the  south  side,  and  carried  up  with 
Bttoh  an  inclination  as  to  terminate  at  the  rear  line  of  the  coping,  which  is  to  be  3^  feet  in 
width,  and  of  a  length  to  extend  at  least  one  foot  into  the  wall  oi^  each  side. 

The  wall  immediately  over  the  southern  end  of  the  arch,  and  also  the  side  walls,  are 
to  be  six  feet  in  thickness,  and  that  part  of  each  of  them  next  the  well  is  to  be  of  dressed 
stone,  properly  bonded  at  the  angles  and  over  each  other.  They  are  to  be  carried  up  plumb 
on  the  face  to  the  under  side  of  the  coping,  and  the  rear  sides  of  them  are  also  to  be  made 
Tertical  up  to  within  five  feot  of  the  top  bank  or  adjoining  ground,  where  a  frost  batter 
is  to  be  made  with  such  an  inclination  as  will  strike  aline  2^  feet  back  from  the  respectivt 
sides  of  the  well,  at  or  near  the  surface  of  the  grouud. 

From  the  point  above  mentioned  upward,  the  walls  are  to  be  2^  feet  in  tliickiieas, 
faced  on  both  sides.  And  must  be  made  up  of  atones  the  full  width  (2^  feet),  to  the  under 
side  of  the  coping,  which  is  to  be  three  feet  wide  on  top,  project  three  inches  on  each  side, 
and  have  the  top  dressed  so  as  to  be  one  inch  higher,  for  a  width  of  9  inches  in  the  middle, 
than  on  either  face. 

The  top  of  the  side  walls  to  have  an  inclination  outwards  of  about  one  and  a  half 
horizontal  to  one  vertical,  except  immediately  over  the  breast  will,,  where  the  coping  Ib 
to  be  level. 

The  side  walls  and  retaining  wall  at  the  outlet  on  the  north  side  will  be  similar  to 
those  above  described,  but,  instead  of  a  breast  wall,  the  bottom  is  to  have  a  slope  upwards 
of  about  two  horizontal  to  one  vertical,  and  be  formed  of  pitched  stone  laid  in  cement 
mortar  and  made  18  inches  lower  in  the  middle  than  at  the  sides. 

The  faces  of  the  banks  at  both  ends  of  the  culvert,  for  a  distance  of  2a  to  35  feet,  or 
for  such  other  distance  as  may  be  required,  are  to  be  protected  by  pitched  stone  laid  dry, 
or  in  such  other  way  as  may  be  subsequently  determined. 

A  foot  in  depth  pi  concrete  is  to  be  laid  over  the  top  of  the  culVei-t,  and  the  entire 
space  l>etween  the  side  walls  and  the  bank,  as  well  as  over  the  top  of  the  concrete,  is  to  be 
made  up  with  the  best  description  of  puddle,  otherwise  it  must  be  prepared  and  made  for 
such  other  width  and  extent  as  may  be  directed. 

In  case  rock  is  found  in  the  culvert  pit,  the  bottom  must  nevertheless  be  sunk  to  the 
depth  pi-eviously  stated,  unless  the  surface  is  nearly  level  at  a  suitable  height  and  the  rock 
is  of  a  compact  nature,  when  a  timber  bottom  may  bo  dispensed  with,  and  conci-ete  be 
ised  in  rear  of  the  walls  instead  of  puddle. 

When  making  up  the  embankments  at  and  over  the  ends  of  the  culvert,  at  the  bridge 
abutments,  in  rear  of  the  lock  walls  and  botweeu  the  lock  and  Station  No.  157,  and  at  ^ 
such  place§  where  a  bank  is  to  be  formed  through  or  alongside  of  ground  that  is  lower 
than  the  canal  surface,  or  wheresoevei*  a  wattr-tiyht  Jxvfik  is  required^  the  material  must  be 
kaule*l  on  to  the  respective  hanks  in  carts  or  waggons  and  laid  on  in  layers  not  exceeding 
one/oot  In  depth  at  a  time,  and  if  the  woi*k  be  done  at  a  dry  season  of  the  year,  water 
most  be  thrown  over  each  layer  to  assist  in  consolidating  the  material. 

Before  forming  the  new  bank  between  Stations  No«.  144  and  152,  the  oontractor 
»U8t  make  such  arrangements  us  wiU  fully  guard  against  any  interruption  to  the  public 
travel  on  what  is  known  as  Cote  St.  Paul  Koad.  For  this  purpose  a  new  line  of  road 
connecting  with  the  present  one  at  a  point  o]>poRite  Station  No.  145,  and  with  the  swing 
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bridge  milst  be  formed,  graded  and  macadamized  in  a  manner  and  to  such  an  extent  as 
^rcnmstances  may  require.  The  material  taken  from  the  excavation  may  be  used  for  filling, 
levelling  or  otherwise  making  up  the  foad-bed,  but  the  price  tendered  for  road  formation 
must  cover  the  entire  cost  of  such  ditdies,  drains,  culverts  and  all  other  expenses  con- 
nected with  changing  the  line  of  road,  except  macadamizing  it,  which  will  be  paid  for  by 
the  cubic  yard. 

The  price  tendered  fprthis  part  of  the  work  must  include  procuring,  hauling,  breaking 
and  spreading  the  best  description  of  stone  for  that  purpose,  also  the  cost  of  compressing 
the  metal  after  it  has  been  laid,  by  means  of  a  heavy  roller  drawn  over  it  a  sufficient 
number  of  times  to  render  it  at  once  suitably  serviceable  for  public  travel. 

The  By-wash,  situated  on  the  north  side  of  the  canal  at  a  place  nearly  mid-way  between 
the  lock  and  bridge  at  C6te  St.  Paul,  is  to  be  taken  down  and  the  stones  in  it  considered 
suitable  for  use  in  the  new  work  are  to  be  piled  up  at  such  places  in  the  vicinity  where 
the  contractor  may  have  secured  a  right  to  service  ground  for  that  purpose,  the  refuse 
material  is  to  be  taken  to  the  spoil  ground  at  the  upper  end  of  the  section,  or  be  otherwise 
disposed  of  in  such  a  way  as  may  be  approved  of  by  the  Department  of  Public  Works. 

In  case  a  new  structure  is  built  for  a  like  purpose  as  the  preseni^  one,  it  will  be 
placed  a  short  distance  further  to  the  north-west,  in  the  bank  to  be  formed  in  connection 
with  widening  the  prism  of  the  canal.  It  will  consist  chiefly  of  a  breast  wall  built  at  the 
front  edge  of  the  bank,  through  which  a  sluice-way  3  feet  square  will  be  made,  and  from 
it  a  culvert  of  like  dimensions  will  be  earned  to  tie  rear  line  of  the  bank. 

The  breast  wall  will  be  22  feet  long,  built  upon  a  foundation  of  timber  and  plank,  the 
top  of  which  must  be  17^  feet  below  surface  water  line,  the  wall  to  be  9^  feet  thick  at 
bottom,  carried  up  plumb  on  both  sides,  but  at  9  feet  over  the  floor  an  offset  of  one  foot 
•will  be  made  on  the  sidb  next  thebank^  when  it  will  be  continued  plumb  to  within  five 
feet  of  top,  thence  it  will  gradually  diminish  to  the  back  line  of  the  copipg,  which  is  to  be 
5}  feet  wide  and  level  with  the  top  bank.  On  the  south,  on  canal  side  of  the  breast,  a 
triangular-shaped  wing  is  to  be  carried  up  on  each  side  of  the.  sluice-way  to  such  a  height 
.as  will  be  likely  to  ke^  the  entrance  to  it  clear. 

Ob  the  canal  side  of  the  breast  wall  a  range  of  sheet  piles  is  to  be  sunk  4  feet  below 
the  bottom  of  the  foundation  timbers,  to  which  they  are  to  be  spiked  and  the  trench  cut 
for  them  filled  with  puddle. 

The  sides  of  the  culvert  to  be  of  masonry  2^  feet  thick,  the  inner  faces  to  be  made  uj) 
of  two  courses  of  dressed  stone,  the  covering  stone  to  be  5  feet  in  length  so  as  to  extend 
one  foot  on  to  each  of  the  side  walls ;  they  are  to  be  dressed,  properly  jointed  and  laid 
olose  in  full  mortar  beds.  The  whole  to  be  laid  on  a  foundation  of  timber  and  plank 
placed  so  as  to  connect  properly  with  the  top  of  the  12-inch  sillx)Ourse  that  forms  the 
bottom  part  of  the  sluice-way.  Two  ranges  of  sheet  piles,  one  of  them  ten  feet  from  the 
breast  wall  and  the  other  twenty  feet  from  the  same  place,  are  to  be  put  in  so  as  to  extend 
3^  feet  below  the  bottom  timbers,  3^  beyond  the  side  of  the  walls  and  stand  3}  feet 
over  the  top  covering,  and  at  each  place  a  puddle  wall  3  feet  in  thickness  and  of  the  full 
height  of  the  piles  is  to  be  formed. 

The  culvert,  after  having  been  carried  entirely  through  the  bank  at  the  level  stated, 
^must,  at  the  outer  end,  be  made  with  such  a  descent  as  the  position  of  the  outlet  will 
.admit. 

The  face  work  and  coping  of  the  wings,  the  centre  portion  of  the  breast  wall  and  the 
whole  of  the  coping,  the  sides,  sills  and  lintels  of  the  sluice-way  are  all  to  be  of  dressed 
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stone  and  the  masonry  ihrougbout  laid  in  hydraulic  cement  mortar,  as  described  for  the* 

lock. 

« 

The  sluice  will  be  provided  and  placed  by  the  canal  officers. 

Where  the  surface  of  the  rock  is  not  more  than  7  feet  below  the  water  line,  the  face 
of  the  bank  is  to  be  protected  by  a  dry  wall  built  of  lai^e  well-shaped  stones  of  the  beet 
class  that  can  be  found  at  anj  place  in  the  spoil  banks  between  the  upper  end  of  section 
No.  8  and  Lachine,  or  at  any  other  place  where  the  contractor  can  obtain  suitable  stcmes. 
It  is  to  be  two  feet  wide  on  top,  increasing  downwa,rd  on  the  face  at  the  rate  of  2  inches  to 
the  foot,  the  back  to  be  plumb  and  the  coping  stones  to  be  of  the  full  width  of  the  wmll 
(2  feet)  are  to  be,  when  laid,  one  foot  below  the  top  bank.  All  the  stones  must  be  well 
bonded  over  and  with  each  other,  and  the  face  of  the  wall  made  to  range  with  the  general 
line  of  the  canal.  In  rear  of  these  walls,  if  so  directed,  a  space  of  12  inches  in  width  is 
to  be  made  up  for  such  a  height  as  may  be  requested,  with  small  stones,  quarry  waste  or 
gravel,  well  rammed. 

Where  the  surface  of  the  rock  exceeds  a  depth  of  7  feet  below  the  water  line,  the 
inside  faces  of  the  banks  are  to  be  protected  in  some  one  or  in  any  two,  or  it  may  be 
partly  in  each  of  the  three  following  ways,  as  may  be  subsequently  determined  : — 

1. — By  a  wall  or  covering  of  hand-placed  "  rip-rap  "  stone,  varying  from  thirty  two 

inches  in  depth  at  bottom  to  twenty  inches  in  depth  at   top.     The  stones  not  to 

be  of  greater  dimensions  than  can  pass  in  every  way  through  a  square  eight  inches  on  the 

sides,  except  the  bottom  tiers,  which  are  to  be  larger,  and  those  on  tho  top  are  to  be  laid 

level  and  form  a  moderately  fair  uniform  coping  not  less  than  twenty  inches  in  width. 

All  sharp  angular  points  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
stone,  and  the  interstices  between  them  must  be  filled  with  q'uarry  waste,  and  tho  whole 
well  pounded  and  beaten  down  to  a  fair  surface. 

2. — By  a  covering  of  pitched  stone  of  an  approved  class  laid  at  right  angles  to  ih» 
face  on  about  twelve  inches  in  depth  of  quarry  waste  or  gravel.  The  pitched 
stone  to  be  in  r^ular  courses  varying  from  /our  to  eight  inches  in  thickness,  and  from  a 
depth  of  twenty  two  inches  at  the  bottom  part  to  a  depth  of  sixteen  inches  at  the  top 
water  line,  laid  throughout  in  course  sand  or  fine  gravel,  and  have  the  joints  in  tl»^ 
respective  ranges  properly  broken  6ver  and  with  each  other. 

Tlie  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a  fair  uniform 
surface.  To  support  the  toe  part  of  the  pitched  stone,  an  oblique  or  wedge-shaped  timber 
is  to  be  scribed  and  fastened  with  bplts  one  inch  diameter  let  six  inches  or  more  into  the 
rock,  and  where  the  bottom  is  clay  or  other  material  of  that  kind  the  first  tier  of  stones 
are  to  be  let  in  their  full  depth  and  laid  so  as  to  form  the  toe  support. 

3. — A  wall  may  be  built  of  a  like  class  of  work  as  that  previously  describetl  for  places 
where  the  rock  is  not  more  than  seven  ieet  below  the  water  line. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  three  different  kinds  of 
protection  for  tho  banks,  subject  to  the  distinct  understanding  that  they  provide,  at  their 
own  cost,  all  the  necessary  materials,  and  that  the  work  to  be  dono  may  consist  of  all 
three  kinds,  or  it  may  be  of  two  of  them,  or  wholly  of  one  kind  without  giving  cause  for 
any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items  of  work  that 
may  be  performed. 
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To  carry  off  the  surface  water  that  may  collect  in  the  ditch  at  the  rear  of  the  towing^ 
path  and  berme  bank,  drains  1 2  inches  square  are  to  built  of  rubble  masonry  covered 
^with  flat-bedded  stones,  the  top  of  which  are  to  be  from  one  to  three  feet  below  the  surface 
of  the  bank. 

Back  Ditches, — to  carry  off  the  surface  water  and  such  other  natural  drainage  on 

the  south   side  of  the  canal  as  it  may  be  necessary  to  provide  for, 

are  to  be  formed  at  the  places  and  of  the  dimensions  required,  care  being  taken  that  the 

old  ditches  are  not  interfered  with  or  the  drainage  in  any  way  interrupted  before  the  new 

ditches  are  fully  available. 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattention 
or  otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly  and  legally  liable  to  the 
owners  of  the  adjoining  property. 

To  form  an  outlet  from  the  ditches,  wells  are  to  be  sunk  iu  connection  with  them,. 
from  which  off-take  drains  oi  culverts  are  to  be  made  with  such  inclinations  as  will 
discharge  the  water  freely  into  the  canal  one  foot  or  more  below  the  surface  level  of  the 
reach. 

These  wells  wdl  be  from  two  to  three  feet  squai'e,  and  the  culverts  from  them  are  to  be 
from  hfteen  to  twenty  four  inches  square.  They  are  to  be  built  of  rabble  masonry  laid  in 
cement  mortar,  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  flat  stones  of  a 
size  to  reach  across  the  respective  openings  and  pass  at  least  6  inches  under  the  walls  on 
both  sides;  the  covering  of  the  culverts  must  also  be  of  flat  stones  of  a  length  which  will 
bear  at  least  six  inches  on  the  side  walls.  All  the  excavation  and  work  connected  with 
the  water-courses  must  be  done  by  the  contractor  at  the  rates  stated  in  the  tender. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  line  to  be  urged  forward,  the  new  culvert  to  be  built  and  the  old  one 
removed,  the  bridge  piers  and  abutments  to  be  built  and  the  present  ones  removed,  the 
upper  part  of  the  present  lock  to  be  taken  down  and  rebuilt,  the  retaining  wall  below  it 
to  be  constructed,  the  foundation  of  north  wall  of  lock  to  be  Secured  and  wings  at  the 
upper  end  of  it  to  be  built,  etc.,  the  canal  will  be  emptied  as  nearly  as  possible  in  the 
early  part  of  December,  1876,  and  the  water  allowed  to  remain  out  until  the  latter  end  of 
April,  1877. 

In  December,  1877,  the  water  will  again  be  drawn  off  and  the  canal  allowed  to 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  arrangements  must  therefore  be  such,  and  his  operations  be  conducted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  shall  be 
done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1878. 

In  order  to  effect  this  object  the  contractor  will  be  called  upon  to  commence  the 
works  immediately  after  they  are  awarded,  and  to  proceed  with  them  in  such  a  manner 
that  the  widening  of  the  channel  way  down  to  ordinary  water  surface,  the  formation  of 
the  towing  paths,  etc.,  shall  be  completed  by  the  1st  day  of  October,  1876,  and  at  least 
one-third  of  that  part  of  the  under  water  widening  through  clay,  done  by  the  15  th  day  of 
ITovember,  187C. 

The  stone  for  rebuilding  the  present  lock  and  constructing  the  retaining  wall  below 
it,  must  be  provided,  quarried,  pi*epar^  and  delivered,  also  cement,  sand  and  other 
materials  delivered  by  the  Ist  day  of  November,  1876,  and  such  derricks  and  equipments 
provided  and  arrangements  made  as  will  fully  satisfy  the  Department  of  Public  Works 
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and  its  engineers  that  the  rebuilding  of  the  walls  of  the  old  lock,  the  construction  of  ih» 
retaining  wall  at  the  lower  end  of  it,  and  the  workH  connected  with  securing  the  founda- 
tion of  the  north  wall  can  all  be  completed  by  the  latter  end  of  April,  1877. 

Contractors  should  boar  in  mind  when  **  tendering "  that  a  dam  must  be  made  at 
«ach  end  of  the  section  ;  one  at  the  upper  end  to  prevent  water  passing  on  to  or  cooaii^ 
from  Section  No.  8,  and  one  at  the  lower  end  to  guard  against  water  passing  on  to  or 
coiEiing  from  Section  No.  6.  A  dam  must  also  be  built  across  the  entrance  to  the  raoewar 
lb:uiing  to  the  mills  at  Cdte  S%.  Paul. 

It  should  also  be  borne  in  mind  that  all  water  that  may  accumulate  between  the 
dam  at  the  lower  end  of  the  section  and  the  lock  must  be  pumped  back  into  the  readi 
above  the  lock,  and  be  again  lifted  before  the  works  can  be  laid  dry. 

For  the  purpose  of  removing  surface  water,  springs,  leakage,  snow,  ioe  and  any 
other  water  that  may  accumulate  on  the  section,  the  contractor  must  therefore  provide 
three  steam  engines  and  pumps — one  to  remove  the  water  from  the  lower  reach,  and  the 
other  two  to  be  placed  in  the  most'  advantageous  positions  to  lift  the  water  and  discharge 
it  into  the  River  St.  Pierre,  or  of  disposing  of  it  in  some  other  way,  without  allowing  it 
4o  pass  on  to*  the  adjoining  sections. 

Ck>ntractors  should  also  keep  in  view  the  fact  that  the  respective  bulk  sums  for 
nnwatering  the  different  parts  of  the  works  must  embrace  the  construction  of  all  dams, 
the  providing  and  fitting  up  all  pumps  and  machinery  that  may  be  required  for  that 
purpose,  also  their  full  maintenance  and  removal  when  directed,  as  well  as  the  replacii^ 
of  them  as  often  as  it  may  be  found  necessary  to  fully  carry  out  and  complete  all  the 
work  herein  described,  or  connected  with  the  enlargement  of  the  canal,  as  contemplated 
ia  this  specification.  It  should  also  be  distinctly  understood  that  the  removal  of  all 
mow  and  ice,  and  every  expense  directly  or  indirectly  connected  with  un watering  all  the 
different  parts  of  the  work,  and  the  foundations  of  all  structures  on  the  section  must  he 
embraced  in  the  respective  bulk  sums  stated  in  the  tender. 

When  conducting  the  woi^s  connected  with  the  enlargement  and  deepening  of  the 
ehannel,  as  well  as  placing  the  mateiial  in  the  spoil  banks,  the  contractor  must  be  guided 
strictly  by  the  lines  marked  out  by  the  officer  in  oh.aige.  He  must  also  take  great  earc 
not  to  cut  into  the  inside  sk>pe8,  nor  do  anything  at  all  likely  to  have  a  tendency  to  impair 
the  stability  of  the  banks. 

Contractors'  should  bear  in  mind,  when  tendering,  that  black  limestone,  such  as  used 
for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
•onnected  with  the  section. 

Concrete, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to 
cubes  of  1^  inches,  thoroughly  mixcnl  with  fresh  hydraulic  cement^  and 
•«lean,  sharp  sand  in  such  proportions  as  may  be  required. 

Order  of  Buildivg. — The  walls  are  to  be  carried  up  in  such  a  manner  as  not  to 
have  more  than  two  unfinished  courses  at  one  time,  and  eo 
4hat  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  the  work 
before  they  are  brought  on  to  the  walls ;  and  all  the  vertical  joints  of  one  oourse  are  to  be 
partly  grouted  up  before  another  course  is  commenced. 
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Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stone 
•must  be  pi*ovided  by  the  contractor,  and  every  precaution  adopted  to  guard  against 
clisturbing  the  stones  after  they  are  laid. 

PoDDLE  Bkd — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entire 
height ;  it  must  be  made  of  the  best  description  of  material  that  can 
be  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
vhich  must  be  watered,  properly  cut  transversely  and  longitudinally,  \^rell  trodden  and 
pounded,  and  everything  done  to  render  the  whole  impervious  to  water.  Puddle  beds 
"where  required  at  other  places  Q.ve  to  be  made  in  a  similar  way,  ttnd  of  such  dimensions 
-as  may  be  directed. 

Hubble  Walls, — forming  the  extension  of  the  wings  at.  the  head  and  foot  of  the 
lock,  must  be  formed  of  a  large  class  of  sound,  well-shaped,  durable 
atones,  properly  bonded  over  and  with  each  other,  and  laid  in  cement  mortar  for  such  a 
<li8tance  below  the  lock  as  may  be  directed. 

The  walls  are  to  be  built  to  such  lines  as  will  form  a  suitable  connection  between  the 
lock,  the  slope  walls  and  inner  face  of  the  banks,  or  retaining  walls,  as  the  case  may  be  ; 
■and  the  faces  of  the  stones  are  to  be  hammered  or  scabbled  to  such  batters  or  lines  as  may 
•be  required  to  adapt  them  to  the  positions  they  are  to  occupy  in  the  work. 

The  different  works  here  in  described  ©r  enumerated  are  to  be  proceeded  with  at  the 
•time  and  in  the  order  required  by  the  Department  of  Public  Works,  all  of  which  must 
"be  executed  agreeably  to  the  plan  com tem plated  in  this  specification  and  the  direction  of 
the  officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  design 
amay  not  have  been  particularly  described. 

Detailed  Plans. —  The' plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangements   and  general  mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  pans 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  i-emoval  of  the  present  piers  and  abutments  of  C<ite  St  Paul  Bridge  to  be 
tendered  for  by  the  cubic  yard,  this  rate  to  include  the  removal  of  all  mason  work,  crib 
work,  or  whatever  may  be  necessary  to  clear  out  the  channel  to  the  required  capacity  ; 
the  work  to  be  done  at  the  time  and  in  the  manner  directed  by  an  officer  entrusted  with 
that  duty  by  the  Department  of  Public  Works.  * 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  theof,  or  in  the  arrangements  for  xjarrjdng 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  or  dredged 
material,  or  in  proceeding  with  any  part  of  the  operations  connected  with  the  work,  the 
contractor  must  be  governed  by  the  canal  regulations  and  the  interpretation  put  upon 
them  by  the  qfficer  entrusted  with  that  duty ;  he  must  further  use  every  precaution  to 
guard  against  interrupting,  impeding,  or  in  any  way  interfering  with  the  navigation,  as 
he  will  be  held  strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel^ 
when  passing  through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result 
from' a  desire  to  prosecute  the  works,  inattention  or  any  other  cause. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
maybe  required  for  the  purpose  of  placfng  and  preparing  materials,  or  for  the  erection  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whateoever. 
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He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  fomisb 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  difierent  works  contemplated  in  the  fore- 
going specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their 
purchase,  delivi^ry,  workmanship  and  every  contingency  connected  with  the  due  prosecu- 
tion of  the  different  works  as  herein  described,  and  the  instructions  that  may  from  time 
to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occu^mtion  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  •municipal  securities,  or  bank  stocks,  to  an  amount  of 
five  per  cent,  on  the  bulk  sum  of  the  conti*act. 

Ninety  per  cent  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  bo  attached  the  actual  signatui'es  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  ibr  the  carrying  out  of 
these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  contract 

The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whose 
^'  Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded  with 
in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the  whole  of 
the  works  en^braced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth 
day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  PuUie  Worke, 
Ottawa,  23rd  February,  1876.  * 
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APPENDIX   No.   42. 

lAcHiNE  Canal  OrrigE, 

Montreal,  4th  December,  IST9, 

John  Page,  Esq., 

Chief  Engineer  Public  \7orks, 
Ottawa. 
Sir  :  • 

In  compliance  with  your  instructions  by  telegram  of  the  8ih,  Greeting  me  to  set 
about  preparing  a  general  report  on  the  works  under  my  charge,  giving  such  information 
and  details,  etc.,  as  may  be  useful  for  kiture  reference,  I  beg  respectfully  to  submit  the 
following  : — 

GEiiERAL  Eeport  on  Sections  numbered  1,  2,  S,  ^,  6,  6  and  7  of  ilie  Lachine  Ccmat 
Enlargement,  Jrom  the  commencement  of  Hie  work  to  the^st  day  of  December,  1879. 

Section  No.  1 — includes  the  construction  of  two  locks  and  an  intervening  basin, 

with  a  regulating  weir  and  raceway,  and  bridge  abutments,  etc.,  the^ 

whole  forming  a  new  entrance  from  the  River  St.  Lawrence  to  Basin  No.  2  of  the  old  canaL 

The  locks  are  270  feet  in  lemgth  between  gate  quoins,  45  feet  in  width  at  bottom 
and  have  a'  depth  of  18  feet  water  on  the  mitre  sills.  The  basin  is  140  feet  in  length  and 
240  in  width  at  the  east  end  and  280  at  the  west  end,  and  has  a  water  depth  of  Id  feet. 
It  is  surrounded  by  a  heavy  dock  wall  of  ashlar  masonry.  The  lower  entrance  to  the 
lower  lock  i£  272  feet  in  length,  and  is  100  feet  in  width  at  its  junction  with  the  h«rbor 
and  80  feet  at  the  foot  of  the  lock. 

The  work,  after  being  advertised,  was  awarded  to  A.  P.  Macdonald  «fe  Co.,  and  the 
contract  signed  in  September,  1873. 

Section  No.  2 — embraces  the  enlargement  and  deepening  of  Bas^n  No.  2  and  the* 
construction  of  Wellington  Basin,  both  having  a  depth  of  19  feet. 
The  latter  is  1,250  feet  in  length  by  225  feet  in  breadth,  and  is  also  surrounded  by  a 
dock  wall  of  ashlar  masonry. 

« 

The  enlargement  of  Basin  No.  2  is  made  by  the  removal  of  a  point  of  land  at  its- 
upper  end.  This  section  was  awarded  to  Lemay  k  Bowie,  and  the  contract  signed  early 
in  October,  1873. 
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lu  March,  1875,  the  original  contracts  for  the  two  sections  were  cancelled,  and  tie 
work  relet  at  the  same  rates  to  James  Worthington  k  Co. 

Lock  No.  1. 

The  excavation  of  the  pit  for  Lock  No.  1  was  commenced  in  September,  1873,  botwu 
suspended  in  December  in  consequence  of  the  usual  winter  rise  of  the  River  St  Lawrence, 
until  the  17th  Julv,  1874. 

The  work  was  then  resumqd  and  continued  until  the  Tith  of  December,  when  it  wtf 
again  suspended  for  the  same  reason.  Earlj  in  the  summer,  quarries  were  opened  a; 
Terrebonne,  and  the  contractors  commenced  preparing  stone  for  the  masonry. 

During  the  season  of  1874  the  whole  of  Section  No.  1  from  the  head  of  Lock  No.  i 
to  the  foot  of  Lock  No.  1  was  drained  through  the  pit  of  Lock  No.  1  to  a  pump  situated  at 
the  foot  of  the  lock,  and  the  large  quantity  of  water  there  collected  materially  hindentl 
the  progress  of  the  excavation.  Two  fifleen-korse-power  engines,  working  a  15-ittcL 
centrifugal  pump,  were  employed  during  the  season  to  unwater  the  works.  This  pamp 
was  removed  in  December  and  replaced  in  the  spring  of  1875  by  one  10  inches  in  diameter, 
which  was  driven  with  greater  speed.  A  small  engine  and  pump  were  also  placed  it 
Basin  No.  1  to  unwater  that  work,  but  the  water  from  Lock  No.  2  was  still  drained  thitrajst 
Basin  No.  1  to  the  pump  situated  at  the  lower  end  of  Lock  No.  1.  The  water  daring  tiv 
season  of  1875  was  under  better  control  than  in  1874,  but  the  quantity  coming  from  Lock 
No.  2  was  a  great  hindrance  to  the  work. 

During  the  summer  of  1874  the  pit  was  excavated  to  within  about  11  feet  of  fow- 
dation  level,  and  in  1875  to  within  3  feet  of  the  same  level.  Further  excavation  wis 
prevented  by  water  in  the  pit,  the  pump  not  having  been  placed  sufficiently  low  to  fkwr 
its  further  removaL 

After  the  usual  season  of  high  water  during  the  winter,  a  heavier  engine  and  larger 
pump  were  put  in  position  and  the  works  unwatered.  Excavation  was  again  commeDceJ 
on  the  7th  July,  1876,  and  continued  during  the  balance  of  th^  season. 

At  the  upper  end  of  the  pit  the  bottom  was  very  soft,  so  that  it  was  necessary  to 
drive  sheet  piles  along  the  edge  of' the  pit  to  prevent  the  sides  from  running  in,  Pil«  § 
inches  in  thickness  were  also  driven  along  the  face  line  of  the  l«ck  walls,  and  the  bottom 
excavated  from  9  to  12  inches  below  the  foundation  timbers  and  filled  with  concrete,  to 
support  the  masonry  and  prevent  it  from  settling  into  the  soft  material  and  forcing  •*» 
towards  the  centre  of  the  lock. 

At  the  close  of  the  season  the  excavation  was  completed,  except  about  1,000  yards  J^ 
the  lower  end,  and  the  foundation  formed  of  conoi'ete,  timber  and  plank  laid  for  a  disUiKt 
of  170  feet  from  the  upper  end. 

The  masonry,  which  was  commenced  on  the  30th  of  October,  1876,  at  the  breast  will, 
was  continued  downwards  on  both  sides  for  a  distance  of  130  feet  and  to  a  height  of ' 
feet. 

A  large  quantity  of  stone  was  also  placed  on  t)ie  timljer  foundation  to  prevent  i: 
from  rising  during  high  water. 

Considerable  difficulty  was  experienced  in  excavating  trenches  for  the  sheet  piles  ib*^ 
anchor  timbers  at  the  upper  and  lower  sides  of  the  upper  mitre  sill  platform,  owing  to* 
large  amount  of  water  coming  into  the  trenches  through  o  stratum  of  gravel. 
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A  slide  from  the  side  of  the  ezcavAtion  at  the  upper  end  of  the  pit  on  the  south  side 
also  occurred. 

During  the  winter  and  sprinf^  the  work  was  flooded  by  high  water  from  the  river  and 
again  un watered  on  the  16th  of  May,  1877,  and  the  work  resumed. 

During  the  balance  of  the  season  the  foundation  was  completed  and  the  masonry  at 
tlie  upper  end  built  up  to  the  height  of  29  feet  and  at  the  lower  end  to  the  height  of  25 
feet.  The  wing  walls  at  the  upper  end  of  the  lock  were  also  built  up  to  the  same  height 
as  the  lock  walls,  and  connected  with  the  walls  of  Basin  No.  1.  The  placing  of  the  lower 
mitre  sill -platform  and  the  foundation  above  and  below  the  same  was  very  much  obstructed 
by  water  and  sand  running  into  the  pit. 

On  the  2nd  of  August  a  heavy  leak  came  in,  apparently  from  the  old  canal,  which 
was  stopped  by  loading  a  large  amount  of  stone  on  the  slope  to  consolidate  the  bank  and 
close  the  water-course  through  the  same. 

On  the  15  th  September  the  water  broke  in  again  and  was  stopped  in  the  same  manner. 
Another  small  flow  of  water  came  from  under  the  concrete  foundation  f«>r  the  lower  mitre 
sill  platform  after  the  upper  and  lower  timbers  of  the  same  and  the  sheet  piles  and  anchor 
timbers  had  been  put  in,  causing  one  end  of  the  sheet  pile  timbers  and  sheet  piles  and  a 
portion  of  the  concrete  to  settle  from  one  to  seven  inches.  To  secure  the  work,  a  row  of 
piles  10  inches  square  and  15  feet  long  were  driven  5  feet  below  thp  mitre  sill  platform, 
and  another  row  of  the  same  size  from  16  to  20  feet  in  length  were  driven  at  the  foot  of 
the  lock ;  a  course  of  sheet  piles  4  inches  thick  and  8  feot  in  length  were  also  driven  3 
feet  above  the  last.  Concrete  from  2  to  2^  feet  deep  was  put  under  tlie  foundation  from 
the  mitre  sill  platform  to  the  foot  of  the  lock. 

The  laying  of  masonry  was  discontinued  on  the  1st  of  November  and  resumed  on  the 
25th  of  May,  1878,  and  completed  in  October.  The  unwatering  of  the  work  was  discon- 
tinued in  the  fall  of  1877,  and  no  further  pumping  has  since  been  required. 

During  the  autumn  of  1878,  the  lower  entrance  to  the  lock  was  dredged  out  and  a 
timber  docking  with  plank  covering  formed  at  the  side.  This  docking  connects  on  each 
side  at  the  lower  end  of  the  entrance  with  the  harbor  works. 

In  the  month  of  April  lEist,  the  water  in  the  river  rose  over  the  walls  of  the  lock, 
and  when  it  subsided  it  was  discovered  that  the  greater  part  of  the  coping  of  the  lock 
walls  had  been  displaced.  On  the  26th  May,  the  contractors  set  a  gang  of  masons  and 
laborers  to  reset  the  same.  The  progress  of  the  work  was  very  much  delayed  during  the 
summer,  but  was  finally  completed  in  September,  and  the  coping  further  secured  by  1 J 
inch  round  bolts  set  4  feet  into  the  masonry  and  well  leaded  in. 

Mooring  hooks  were  also  secured  to  the  wall  by  anchor  bolts,  and  mooring  posts  are 
ready  to  be  placed  in  the  wharf  on  each  side  of  entrance  below  the  lock. 

Basin  No.  1. 

The  excavation  for  this  basin  was  commenced  in  September,  1873,  hut  was 
discontinued  during  the  season  of  high  water. 

It  was  resumed  on  the  17th  July,  1874,  and  carried  on  until  the  12th  December, 
when  work  was  again  suspended  by  high  water  in  the  river,  but  during  the  time  a  large 
quantity  of  stone  was  prepared  at  Terrebonne  quarries  for  the  work. 
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On  the  14th  June,  1875,  the  basin  was  again  un watered  and  the  work  of  excavation 
again  resumed.  The  foundation  of  timber  and  plank  for  the  dock  wall  was  commenced 
on  the  24th  June,  and  on  the  30th  the  masonrj  was  also  commenced,  and  was  built  np 
during  the  sumnfer  on  the  east  side  and  on  the  north  and  south  ends  to  an  avurage  height 
of  18  feet.  The  work  was  discontinued  on  the  1st  November,  and  resume  on  the  5tli 
June. 

During  the  summer  of  1876  the  dock  walls  at  both  ends  and  o«  the  south  side  were 
completed,  except  the  coping  and  as  much  as  was  necessary  to  connect  them  at  the  lower 
end  with  Lock  No.  1,  a»d  at  the  upper  end  with  Lock  N'o.  2.  The  wall  on  the  north  side 
was  finished  at  the  same  time,  except  the  portion  necessary  to  connect  with  Lock  No.  1. 
Excavation  was  also  completed,  except  a  smnll  portion  in  the  centre,  which  was  reserved 
for  filling  behind  the  masonry. 

Included  in  the  excavation  was  considerable  old  crib  work  which  had  to  be  remoTed 
to  make  room  for  the  north  wall  of  the  basin. 

During  the  winter  and  spring  the  basin  was  again  flooded  by  the  river.  It  was 
unwatered  on  the  16th  May,  1877,  and  the  work  resumed. 

During  the  summer  of  1877,  the  wall  at  the  south  end  of  the  basin  was  connected 
with  Lock  No.  2,  and  the  excavation  completed. 

During  the  summer  of  1878  the  work,  including  the  south  dock  walls,  the  wharf  on 
the  south  side  and  ac  the  ends,  the  macadam  road  in  rear  of  the  same  and  also  between 
the  old  and  new  basins,  the  pitched  stone  facing  to  banks  on  the  south  side  and  at  the 
foot  of  the  basin,  the  water-table  between  the  basin  and  hetween  the  old  and  new  locka 
were  all  completed  and  the  mooring  hooks  anchored  to  the  walls. 

In  1879  the  coping  was  bolted  down  with  1  J-  inch  round  bolts  about  4  f*et  long, 
reaching  down  into  the  heavy  course  of  masonry  and  well  leaded  in. 

Lock  No.  2. 

This  lock  and  its  upper  entrance  occupy  the  sites  of  the  three  combined  locks  built 
in  1822  and  extends  about  60  feet  below  the  lowest  lock,  the  foundation  of  which  is  at 
the  same  level  as  the  new  lock.  At  the  upper  end  of  the  new  lock  for  a  distance  of  about 
50  feet,  the  foundation  is  nearly  8  feet  lower  than  that  of  the  old  centre  lock. 

The  excavation  of  the  pit  for  the  new  lock  was  commenced  in  October,  1873,  was 
discontinued  during  the  winter  months  and  resumed  in  March. 

Duiingthe  summer  of  1874  the  greater  part  of  the  south  wall  of  the  old  lock  and 
foundation  up  to  the  head  of  the  new  lock  were  removed. 

A  temporary  bridge  near  the  head  of  the  lock  was  completed  in  July  and  was  in  use 
until  a  new  bridge  was  completed  last  spring. 

A  cast  iron  pipe  18  inches  in  diameter  was  also  laid  to  drain  the  water  from  the 
turbine  wheel  which  was  used  for  turning  the  swing  bridge  at  the  head  of  old  Lock  No.  2. 
It  runs  by  the  south  side  of  the  old  lock  and  discharges  into  the  basin  at  its  foot 

The  work  at  the  new  lock  was  discontinued  during  the  winter  and  resumed  on  the 
0th  June,  1875.  The  foundation  was  commenced  at  the  head  of  the  lock  on  27th  June 
and  masonry  on  the  27th  October. 
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The  walls  on  both  sides  of  the  chamber  of  the  lock  were  biiilt  up  to  an  avei-age 
heiglft  of  three  feet  and  at  the  upper  recess  and  breast  wall  to  the  height  of  6  feet.  The 
foundation  was  put  in  from  the  head  of  the  lock  to  the  lower  end  of  the  mitre  sill 
platform,  and  the  work  closed  for  the  season  on  the  15th  November. 

The  material  in  the  bottom  of  the  pit  except  at  the  upper  end  was  fine  sand.  It 
was  excavated  to  a  depth  of  from  6  to  21  inches  lower  than  the  umber  foundation,  and 
concrete  put  in  its  place  as  well  as  between  the  timbers.  The  line  of  the  lock  was  located 
parallel  to  the  line  of  the  old  locks  and  so  that  the  face  of  the  north  wall  is  10  feet 
in  front  of  the  face  of  the  north  wall  of  those  locks.  At  the  upper  end  the  foundation 
is  nearlj  8  feet  lower  than  the  foundation  of  the  old  work,  and  as  the  excavation  pro- 
gressed stout  vertical  timbers,  resting  on  broad,  thick  plank  were  driven  under  the  face  of 
the  old  masonrj  with  great  care  so  as  to  give  a  substantial  support  to  the  old  work,  and 
3-inch  plank  put  in  bekind  to  keep  the  earth  in  place.  As  the  new  wall  was  built  up 
concrete  and  masonry  were  also  built  under  the  fiaoe  of  the  old  wall.  "While  the  founda- 
tion was  being  put  down  at  this  place  the  water  at  the  wheel  used  for  turning  the  bridge 
formed  a  course  through,  behind  and  under  the  old  wall,  and  coasiderable  water  and 
earth  ran  into  the  lock  pit,  which  had  to  be  removed.  The  water  to  the  wheel  was  soon 
shut  off  and  the  bridge  was  afterwards  worked  with  a  horse.  Below  the  point  above 
referred  to  a  portion  of  the  invert  of  the  old  lock  was  left  in  place  and  about  8  feet  in 
width  of  the  new  wall  buUt  thereon,  and  2  feet  in  width  built  on  the  new 
foundation. 

The  whole  work  was  suspended  during  the  winter  and  again  unwatered  and  the 
work  resumed  on  the  7th  July,  1876.  The  concrete  and  timber  foundation  below  the 
lower  mitre  sill  was  completed  early  in  the  summer  and  the  lock  wing  walls  con- 
nected with  the  dock  walls  of  Basin  No.  1.  At  the  close  of  the  reason  the  side  and 
wing  walls  were  built  up  to  an  average  height  of  21  feet  and  the  breast  wail  com- 
pleted. 

The  work  was  again  discontinued  during  the  winter. 

It  was  resumed  early  in  1877  and  the  bridge  abutment  and  new  portion  of 
-wall  above  the  old  lock  were  nearly  completed  in  the  spring  previous  to  the  opening  of 
navigation.  The  masonr/  forming  the  recess  at  the  head  of  the  lock  for  a  submerged 
gate  and  the  bridge  abutment  on  the  south  side  were  well  advanced  in  the  early  part  of 
the  summer.  During  the  latter  part  of  the  season  the  masonry  of  the  lock  was 
completed,  the  bridge  abutments  and  bridge  over  the  tail  race  at  Mill  Street  were 
•constructed  and  a  large  portion  of  the  excavaion  for  the  upper  entrance  and  raceway  was 
removed.  During  the  winter  and  spring  the  balance  of  the  excavation  was  removed. 
The  foundation  for  the  retaining  wall  and  weir  above  the  lock  was  commenced 
on  the  4th  April,  1878.  And  previous  to  the  opening  of  navigation  the  masonry  of  the 
weir  and  retaining  wall  was  completed  and  a  stop  gate  built  in  the  i*ecess  prepared  for  it 
at  the  head  of  the  lock. 

The  sluices  through  the  weir  were  also  closed  by  temporary  gates  to  exclude  the 
canal  water  from  the  raceway  and  give  the  contractors  an  opportunity  to  finish  the  same 
during  the  summer.  The  stop  gate  and  temporary  gates  for  the  weir  not  being  included 
in  the  contract,  were  built  by  day's  labour  under  the  supervision  of  the  Canal  Super- 
intendent. 

Before  the  season  closed,  th^  timber  and  plank  flooring  of  the  raceways  had  been 
completed  and  the  side  whlls  finished. 

The  work  was  suspended  during  the  winter  and  again  resumed  on  the  28th  March 
Jdst.     Previous  to  the  opening  of  navigation  on  the  4th  May,  the  pivot  pier  for  the  Mill 
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Street  Bridge  was  built;  and  the  abutments  finished.     The  old  bridge  was  removed  br 
the  Superintendent  and  a  new  bridge  built  by  Mr.  Bartley,  the  contractor  for  the  i 


The  parapet  piers  on  each  side  of  the  roadway,  at  the  abutments,  have  since  befn 
built,  the  roads  graded  and  the  balance^of  the  work  completed. 

Basin  No.  2. 

The  enlargement  of  this  basin  was  commenced  on  the  28th  November,  1874,  b? 
excavating  in  the  point  of  land  at  its  upper  end.^  Operations  were  continued  durin|^  the 
winter,  and  suspended  for  a  short  time  on  the  1 3th  of  March.  During  the  summer  and  &1I 
of  1875  the  excavation  for  the  enlargement  of  the  basin  at  its  upper  end  was  con  turned. 
partly  by  men  and  horses,  and  partly  by  the  steatu  excavator  which  had  been  working  in 
Wellington  Basin.  A  steam  dr^ge  was  also  employed  deepening  the  bottom  of  the  basin. 
Work  was  suspended  during  the  winter  and  resumed  early  in  the  spring  of  1876  ;  it  w«» 
continued  with  two  steam  dredges  and  an  excavator  until  the  30th  September,  when  the 
water  broke  into  Wellington  Basin  and  also  flooded  the  portion  of  Basin  No.  2,  when  the 
enlargement  was  being  made,  and  stopped  further  operations  with  the  excavator. 

Operations  were  resumed  in  the  following  winter  with  men  and  horses,  and  con 
Kiderable  excavation  was  taken  out 

After  the  opening  of  navigation  the  dredges  were  again  put  to  work  in  the  basiii. 
one  working  in  13  feet  of  water  and  the  other  in  the  19-foot  channel.  At  the  end  of  iht 
season  the  greater  part  of  the  material,  down  to  the  level  of  13  f«et  below  surface  water, 
and  about  25  per  cent,  of  the  19-foot  channel  was  taken  out. 

The  work  was  suspended  during  the  following  winter,  but  early  in  the  spring  of 
1878,  before  the  opening  of  navigation,  a  large  amount  of  excavation  was  taken  out  vxth 
horses  and  carts,  along  the  south  side  of  the  basin  and  in  the  deep  channel,  which  was 
extended  to  connect  with  the  head  of  Lock  No.  2.  One  side  of  this  channel  or  entrance 
is  close  to  the  south  wall  of  the  basin,  where  it  connects  with  the  new  retaining  wall 
above  the  lock  and  the  foundation  of  the  basin  wall  was  only  10  feet  below  surface  wate. 
To  keep  this  wall  in  place  the  earth  under  its  face  was  removed  in  sections,  and  vertical 
posts,  resting  upon  broad  and  thick  plank,  were  immediately  forced  under  with  gnat 
lifting  power ;  masoni-y  was  then  built  underneath,  projecting  some  two  feet  beyond  the 
face  of  the  old  wall. 

After  the  opening  of  navigation,  dredging  was  again  resumed  and  continued  until 
fall,  when  operations  were  again  suspended  during  the  winter. 

Early  in  the  spring  of  1879,  before  the  opening  of  navigation,  the  contractors  put 
men  at  work  into  the  bottom  to  level  off  the  portion  which  had  been  excavated  by  the 
dredges,  to  the  level  of  thirteen  feet  below  surface  water,  and  left  in  a  rough  state  by 
said  dredges.     Some  excavation  was  also  done  in  the  south-west  corner  of  the  basin. 

Soon  after  the  opening  of  navigation  the  dredging  was  again  resumed,,  and  was  con- 
tinued until  the  8th  November,  when  the  work  was  discontinued. 

Wellington    Basin. 

Excavation  for  Wellington  Basin  was  commenced  in  October,  1879,  by  Lemay  it 
Bowie,  the  original  contractors,  and  continued  at  intervals  during  the  winter.  A  large 
amount  of  stone  for  dock  walls,  with  timber  and  plank  for  the  foandati<m  of  ihe  \ 
were  also  delivered  dining  the  winter. 
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On  the  16th  July,  1874,  the  excnvation  at  the  west  end  of  the  basin  having  been 
taken  out  to  the  required  level,  and  a  portion  of  the  foundation  i)ut  down,  the  dock  wall 
masonry  was  commenced  at  the  north-west  corner  of  the  basin.  Good  progress  was  made 
on  the  work  during  the  remainder  of  the  season,  which  closed  on  the  21st  October. 

The  excavation  at  the  early  stage  of  the  work  was  carried  on  by  men  and  horses, 
and  the  largest  portion  of  the  material  so  removed  was  deposited  oii  embankment  around 
the  basin.  About  1,200  cubic  yards  were  deposited  on  private  property  in  the  vicinity. 
On  the  15th  August  the  contractors  procured  a  large  .steam  excavator,  -which  they  worked, 
in  connection  with  cars  and  engines  on  a  railway  track.  This  track  was  connected  with 
the  Grand  Trunk  Bailway  at  the  Point  St.  Charles  Station,  and  two  trains  were  used  to 
remote  the  material  excavated,  which  was  placed  on  the  railway  grounds,  in  the  vicinity 
of  the  Victoria  Bridge,  to  raise  the  tracks. 

Operations  with  the  excavator  were  discontinued  on  the  16th  December^  owing  lo 
heavy  snow  storms,  but  men  and  hoi-ses  were  employed  until  the  ^th,  when  the  work 
was  again  suspended. 

Excavation  was  resumed  on  the  26th  April,  1875,  and  masonry  on  the  1st  May  ; 
good  progi-ess  was  made  during  the  season  on  the  whole  work. 

Stones  for  the  dock  walls  were  procured  at  a  quarry  near  Terrebonne,  where  the 
contractors  kept  a  large  force  of  men  employed*  at  quarrying  and  dressing  them.  They 
were  hauled  to  the  river  at  Terrebonne,  and  steam  tugs  and  barges  were  used  to  deliver 
them  on  the  work. 

From  the  commencement  of  the  work  to  the  17th  August,  1874,  a  small  portable 
engine  was  used  for  unwatering  the  basin,  but  as  it  would  not  fully  answer  the  purpose 
daring  the  heavy  falls  of  rain,  it  was  removed,  and  an  engine  of  20  horse  power,  with  a 
large  pump,  was  substituted. 

The  work  was  a.s;ain  resumed  in  the  spring  of  1876,  and  good  progress  was  made  on 
the  whole  until  the  30th  September,  when  the  water  from  the  canal  broke  into  excavation, 
causing  a  suspension  of  the  work  for  the  balance  of  the  season.  The  break  was 
caused  by  the  imprudence  of  the  contractors  in  excavating  loo  near  the  canal  after  being 
cautioned  and  directed  not  to  do  so. 

The  excavation  and  masonry  were  at  this  time  nearly  coiupleted,  and  the  brick  sewer 
<jonnected  with  the  work,  which  was  commenced  in  the  spring,  was  nearly  finished. 

The  water  being  out  of  the  canal,  work  on  the  dock  walls  was  again  resumed  on  the 
16th  March,  1877,  and  previous  to  the  opening  of  navigation  the  unfinished  portion  was 
built  up  to  above  water  surface.  At  the  close  of  the  season  the  sewer  was  finished,  and 
the  masonry  and  wharf  around  the  basin  were  nearly  completed. 

In  1878  the  mooring  heads  were  let  into  the  toping  and  secured  with  anchor  bolts^ 
and  the  bank  in  rear  of  the  wharves  graded.  The  work  is  now  completed  in  a  satisfactory 
manner. 

Section  No.  3. 

The  work  on  this  section  was  awarded  to  Messrs.  McNamee,  Gaherty  &  Frechette, 
who  signed  the  contract  on  the  20th  November,  1 875. 
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The  section  extends  from  Station  8,  at  the  upper  end  of  Basin  No.  2,  to  Station  50, 
about  700  feet  above  the  St  Gabriel  Lock,  and  is  a  little  more  than  thre«-fourths  of  a 
mile  in  length.  The  work  consisted  chiefly  in  the  enlargement  of  the  channel  to  a  mean 
\v'idth  oi  200  feet,  and  to  a  depth  of  13  feet  below  the  assumed  water  line;  building 
piers  and  abutments  for  the  Wellington  Street  and  Grand  Trunk  Railway  bridges  ;  the 
construction  mi  a  lift  lock,  regulating  weir,  raceway  and  bridge  abutments  ;  taking  down 
the  upper  part  of  the  old  Lack  No.  3  and  rebuilding  it  with  new  face  stone ;  extending 
the  north  wall  from  the  lower  end  to  connect  with  the  new  lock  ;  forming  a  temporary 
regulating  weir  and  raceway  on  the  south  side  of  the  old  lock,  and  building  a  dock  wall 
on  the  south  side  and  on  the  lower  ppi;tion  of  the  north  side  of  the  canal. 

Excavation  was  commenced  on  this  section,  on  the  north  side  of  the  canal  above  the 
St.  Gabriel  Basins,  on  the  3rd  January,  1876,  and  was  carried  on  until  the  1st  April, 
when  the  work  was  discontinned  on  account  of  the  spring  freshets.    • 

It  was  resumed  again  in  May,  and  embankments  were  made  to  enlarge  the  canal 
outside  the  old  banks,  on  the  north  side  from  St.  Gabriel  Basins,  to  the  tail  race  below 
St.  Gabriel  Lock  and  on  the  south  side  from  Wellington  Bridge  upwards  for  alK>ut  800 
feet.  The  north  bank  was  completed  and  the  water  let  into  the  cut  on  that  side  on  the 
28th  July. 

Two  |)Owerrul  dredges  with  a  steam  derrick  for  unloading  the  excavated  material 
commenced  work  on  tlie  7th  July  in  the  pnsm  of  the  canal  between  Wellington  Bridge 
and  St  Gabriel  Lock.  About  three-fourths  of  the  excavation  on  that  portion  of  the 
enlargement  was  done  at  the  close  of  navigation. 

The  dock  wall  on  the  south  side  above  Wellington  Bridge  was  commenced  on  the 
7th  August  and  at  the  close  of  the  season  760  lineal  feet  of  it  had  been  completed,  with 
the  exception  of  the  coping. 

A  large  quantity  of  stone,  timber  and  plank  was  also  delivered,  and  steam  denicks 
and  travellers  provided  for  carrying  on  the  work  to  the  greatest  advantage. 

As  soon  as  the  canal  was  unwatered,  excavation  was  commenced  in  rear  of  the  old 
lock,  and  the  walls  of  the  upper  recess  and  chambers  were  taken  down  to  the  depth  of  13 
feet,  and  at  lower  recess  and  wings  they  were  entirely  removed. 

On  the  5th  February,  1877,  the  contractors  commenced  the  removal  of  snow  and  ice 
at  the  foot  of  the  lock,  to  make  room  for  a  coffer  d%m,  and  to  excavate  the  earth  for  the 
foundation  of  the  retaining  wall,  to  connect  the  lower  north  wing  of  the  old  lock  with  the 
south  wing  of  the  new  one.  On  the  16th  of  the  same  month,  work  was  begun  on  the 
concrete  wall,  ii^  rear  of  the  north  wall  of  the  old  lock.  Its  foundation  was  carried  down 
to  the  full  depth  of  the  foundation  of  the  new  lock,  which  b  5  feet  lower  than  that  of  the 
old  one.  -On  the  5th  March,  the  foundation  of  timber,  plank  and  concrete  for  the  retain- 
ing wall  above  mentioned  was  prepared,  and  the  masonry  •ommenced. 

The  lock  wall  was  commenced  on  the  14th  March  and  the  whole  completed  and 
ready  for  the  opening  of  navigation  on  the  5  th  May.  Previous  to  this  time,  a  temfiorary 
weir  and  raceway  were  also  constructed  on  the  south  side  of  the  present  lock,  it  was 
built  of  timber,  plank,  etc.,  and  the  work  done  by  the  day,  under  the  direction  of  the 
Superintendent,  Mr.  Conway.  Two  abutments  and  a  ccntie  pier  were  erected  for  a  fixed 
bridge  over  the  upper  entrance  to  the  new  weir,  which  is  also  a  head  race  for  manu- 
facturing purposes  ;  the  site  of  the  new  lock  and  weir  pits  wei-e  enclosed  by  coffer  dams 
and  the  excavation  commenced. 
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When  tho  water  was  let  into  the  canal  In  May,  a  bad  leak  was  found  to  be  running 
under  the  foundation  of  the  old  lock  into  the  pit  of  tho  new  one.  This  was  staunched  by 
driving  piles  in  rear  of  the  lock  walls  and  filling  with  concrete  between  the  piles  and  the 
wall. 

During  the  summer  and  fall  of  1877,  the  excavation  of  the  pit  for  the  new  lock 
-was  completed,  the  foundation  put  in  and  the  masonry  from  the  lower  end  to  the  upper 
hollow  quoins  built  to  a  height  of  16  feet,  and  during  the  following  winter  and  spring, 
previous  to  the  opening  of  navigation,  the  pitched  stone  facing  to  banks  above  the  lock, 
on  the  south  side  of  the  canal,  was  built,  and  the  remainder  of  the  docking  wall,  about 
2, 5 Of  feet  in  length,  was  constructed  to  surface  water.  The  pit  for  the  weir  was  also 
excavated,  the  foundation  laid  and  the  masonry  built,  the  south  wall  of  which  was 
connected  with  the  bridge  over  the  raceway  above  the  weir,  and  the  north  wall  with  the 
masonry  of  the  head  race  leading  to  the  mills  below  Seigneurs  Street.  About  250  feet 
of  tJie  foundation  of  the  new  raceway  was  also  put  down,  and  the  masonry  built  up  to 
the  height  of  surface  water.  The  retaining  wall  below  the  lock  to  connect  with  the  tail 
I'ace  from  the  weir  was  extended  to  nearly  the  length  required  ;  the  side  walls  at  the 
upper  recess  of  the  lock  and  the  breast  wall  built,  the  wall  above  on  the  south  side 
extended  82  feet,  and  considerable  excavation  done  at  the  upper  end  of  the  section. 

After  the  opening  of  navigation  in  1878,  and  during  the  following  season,  the  side 
walls  of  the  new  lock  were  raised  to  their  full  height,  and  tho  wall  above  on  the  north 
side  extended  104  feet,  to  forpti  an  abutment  for  a  new  bridge.  A  retaining  wall,  115 
feet  in  length  above  the  last,  nearly  completed,  and  the  greater  part  of  the  dock  wall  on 
the  south  side  of  the  canal  finished  to  its  full  height.  The  segment  plates  and  second 
course  of  plank  were  put  into  the  new  lock  and  the  gates  and  machinery  for  the  new 
weir  put  into  place.  A  pavement,  2  feet  in  depth  and  30  feet  in  length,  was  put  in  at 
the  foot  of  the  new  lock  and  gi'outed.  Concrete  was  put  in  at  the  upper  side  of  the 
breast  wall  of  the  lock  and  at  the  toe  of  the  walls  above  the  same,  and  a  pitched  wall 
extended,  on  the  north  side,  nearly  to  the  upper  end  of  the  section,  the  old  bank  being 
left  in  to  prevent  the  water  breaking  through  into  the  work. 

During  the  following  winter  and  previous  to  the  time  of  again  letting  the  water  into 
the  canal,  on  the  4th  May,  1879,  the  greater  part  of  the  material  for  the  Wellington 
Bridge  was  procured,  the  excavation  taken  out,  the  masonry  in  piers  and  abutments  and 
the  crib  work  in  connection  with  the  same  constructed  to  the  height  of  2  feet  ovtr  water 
surface  and  filled  with  stone,  and  the  bridges  constructed  on  the  works,  r«ady  for  use. 
A  temporary  bridge  for  the  railway  track  and  one  for  the  Wellington  Street  traffic  were 
also  constructed,  and  the  old  bridge  and  its  abutments  and  piers  removed  while  the  work 
was  in  progi^ess.  The  head  race  north  of  the  McGauvran  Island,  leading  into  the  weir, 
was  enlarged  and  deepened,  and  a  pitched  intone  wall  on  a  slope  of  ^  to  1,  2  J  feet  thick  at 
top  and  3  feet  at  bottom,  with  1  foot  of  quarry  waste  in  rear,  has  been  built  on  both 
sides.  It  is  from  70  to  9b  feet  in  width  and  13  in  depth  below  water  surface,  and  is 
connected  with  the  main  canal  by  a  new  cut  around  the  west  end  of  the  island,  which  is 
also  protected  by  a  wall,  the  same  as  above  described. 

A  new  wall  laid  in  cement  was  also  built  on  the  west  side  of  the  head  race,  leading 
to  the  mills  below  Seigneurs  Str^^et,  and  the  bridge  over  the  same  thoroughly  repaired. 

The  raceway  below  the  new  weir  was  completed,  the  breast  wall  below  the  same  put 
in  and  the  south  wing  connected  with  thQ  retaining  wall  below  the  new  lock.  A 
tem|x>rary  bridge  was  constructed  to  divert  the  traffic  at  St.  Gabriel,  the  wall  at  the  head 
•  of  the  new  lock  on  the  south  side  was  extended  and  connected  with  the  masonry  at  the 
head  of  the  old  lock  and  a  pivot  pier  for  the  new  bridge  was  built.  Protection  cribs  were 
also   constructed  and  filled  with  stone,  above  the  masonry  at  the  head  of  the  old  lock. 
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one  on  the  north  and  one  on  the  south  side  ;  the  cribs  were  further  protected  by  clusters 
of  piles  set  above  them,  which  were  bolted  and  bound  together. 

Since  the  canal  was  filled  last  spring,  cluster  of  piles  have  been  driven  for  tlie  pro- 
tection of  the  wing  walls  at  the  lower  end  of  the  I'aceway  above  described-  On  the 
south  side  of  the  canal  above  Wellington  Bridge  a  piece  of  road  has  been  graded  and 
macadamized  in  place  of  the  road  destroyed  bv  the  enlargement,  and  the  road  «^boTe  the 
same,  which  was  seriously  injured,  has  been  thoroughly  repaired.  A  new  ro&d  baa  als» 
been  graded  and  macadamized  at  both  ends  of  the  Wellington  Bridge,  the  crib  work  c£ 
the  bridge  has  been  fihished  and  stone  has  been  delivered  and  is  being  prepared  for 
finishing  the  masonry  connected  with  the  new  bridge  abutments,  etc.,  at  the  St.  Gabiiel 
Locks.  The  last  work  mentioned  cannot  be  finished  until  the  close  of  navigation;  when 
the  travel  can  be  diverted  to  the  temporary  bridge  constructed  last  winter.  Tbe  whole 
worl^  under  the  contract  is  now  completed  with  the  exception  of  the  finisbing  of  the 
bridge  abutment,  wing  walls,  etc.,  above  referred  to. 

Section  No.  4. 

This  section  extends  from  Station  No.  50,  about  660  feet  above  the  head  of  the  St. 
Gabriel  Lock  to  Station  No.  88,  a  very  short  distance  above  the  Grand  Trunk  lUilway 
bridge,  a  distance  of  3,800  feet.  The  work  consisted  in  widening  and  deepening  tlu 
prism  of  the  canal,  the  construction  of  piers  and  abutments  imc  the  Brewster  and  Grand 
Trunk  Railway  bridges  and  alterations  to  the  Montreal  Water  Works  culvert  for  pacing 
the  pipes  under  the  canal. 

The  water-way  of  the  canal  has  been  enlarged  to  a  mean  widtn  of  200  feet  and  to  x 
depth  of  4  feet  below  the  top  of  the  lower  miti**  sill  of  the  old  lock  at  Cote  St.  Paul. 

The  contract  for  the  execution  of  the  work  was  signed  by  the  contractors,  M^srs. 
Whitney  <fc  Doty,  on  the  6th  of  April,  1876,  and  the  work  was  commenced  on  the  8th 
of  the  following  month. 

The  enlargement  at  the  upper  end  of  the  section  was  mostly  on  the  south  side  of  the 
canal  and  a  new  cut  was  made  outside  of  the  old  towing  path.  A  new  bank  was  formed 
outside  of  the  cut,  a  trench  excavated  for  the  foundation  of  the  pitched  stone  facing  to 
banks,  and  the  walls  from  Brewster's  Bridge  to  the  Grand  Trunk  Railway  well  started 
before  the  cold  weather  came  on.  A  large  amount  of  dr^ging  was  also  done  during  the 
same  tim«  along  the  north  side  of  the  canal,  ^tone  and  timber  furnished  and  prepared  for 
the  masonry  and  cnbs  at  Brewster's  Bridge. 

While  the  excavation  for  the  foundation  of  the  wall  on  the  south  side  of  the  canal 
was  in  progress,  a  deep  muck  an*!  peat  bed  was  oiiened  which  extended  under  tbe  oW 
bank,  the  drainage  from  which  caused  the  old  bank  to  settle.  To  secure  this  bank  it  wa* 
loaded  with  loose  stone  on  the  outside  and  the  top,  and  Inner  side  of  the  bank  raised  with 
earth  taken  by  dredging  from  the  bottom  of  the  canal  and  taken  to  the  bank  on  scows. 

To  secure  a  good  foundation  for  the  wall  at  this  place,  after  the  water  was  taken  out 
of  the  canal,  deep  excavations  were  made  in  the  muck  and  peat  and  the  same  filled  with 
stone.  This  work  was  done  in  short  lengths,  to  keep  the  bank  fronj  sliding  in  as  the 
work  progressed.  An  extra  quantity  of  water  came  into  these  excavations  while  the  work 
was  being  done. 

Previous  to  the  opening  of  navigation,  in  the  spring  of  1877,  the  south  bank  of  the 
caual,  which  separated  it  from  the  new  cut  above  mentioned,  was  removed,  the  wall  on  the 
north  side  for  the  same  distance  well   started,  a  temporary  bridge  was  built  on  woodea 
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1)ents  and  the  piers  und  abutments,   as   well  as   the  ciib  work  for  Brewster's   biidge, 
<jonstructed. 

A  swing  bridge,  120  feet  long,  and  two  fixed  bridges,  each  38  feet  long,  were  also 
built  in  place  of  the  old  one,  on  the  piers  and  abutments  above  mentioned.  The  material 
-of  the  old  bridge  was  used  as  far  as  practicable  in  the  construction  of  the  new  ones,  and 
the  work  don©  under  the  direction  of  the  superintendent,,  Mr.  Conway. 

On  the  28th  March,  in  consequence  of  heavy  rains  at  that  time,  the  water  from  section 
"5  broke  through  the  dam  at  the  upper  end  of  this  section  and  flooded  the  whole  work. 
The  contractors  immediately  set  their  pumps  running  to  their  full  capacity,  and  as  soon  as 
possible  repaired  the  dam,  but  it  was  several  days  before  they  were  able  to  resume  work. 

During  the  summer  of  1877  the  contractors  finished  the  work  at  Brewster's  Bridge, 
dredged  the  lower  portion  of  the  section,  delivered  stone  for  the  balance  of  the  side  walls, 
and  prepared  stone  for  the  piers  and  abutmentn  of  the  railway  bridge.  They  also  excavated 
throng  the  island  at  the  lower  end  of  the  section  and  built  as  much  of  the  wall  as  the  space 
would  allow,  while  the  water  was  in  the  canal. 

During  the  winter  and  spring  following,  the  excavation  was  completed,  the  remainder 
of  the  side  walls  on  both  sides  of  the  canal  finished,  and  the  abutments  and  piers  for  the 
railway  bridge  constructed. 

The  whole  work  was  completed  in  the  spring  of  1878  and  the  final  estimate  forwarded 
to  the  Chief  Engineer  on  the  20th  May,  1879.  • 

Sectiqn  No.  5. 

This  section  extends  from  Station  No.  88,  above  the  Grand  Trunk  Railway  bridge. 
•to  Station  No.  130,  opposite  the  lower  factories  at  C6te  St.  Paul,  a  distance  of  4,200 
ieet. 

The  work  consisted  in  widening  and  deepening  the  prism  of  the  old  canal,  th^ 
construction  of  side  walls  and  an  inverted  syphon  culvert  to  carry  the  waters  of  the  River 
"St.  Pierre  under  the  canal. 

The  contract  for  the  execution  of  the  work  was  signed  by  the  contractor,  Mr.  Alphonse 
Charlebois,  on  the  6th  Aipril,  1876,  and  work  commenced  on  the  13th  June,  on  the  north 
side  of  the  canal,  at  the  upper  end  of  the  section. 

The  canal  has  been  enlarged  to  a  mean  width  of  200  feet  and  sunk  to  depth  of  4 
feet  below  the  level  of  the  top  of  the  lower  mitre  sill  of  the  old  lock  at  C6te  St.  Paul. 

The  enlargement  on  this  section  is  mostly  on  the  north  side  of  the  canal,  but  at  the 
lower  end  there  is  quite  a  breadth  on  the  south  side.  During  the  summer  and  fall  of 
1876,  nearly  all  of  the  excavation  that  could  be  taken  out  without  endangering  the  banks 
of  the  old  canal  was  removed  and  a  new  bank  formed. 

Near  the  upper  end  of  the  section  there  was  a  large  deposit  of  muck  and  marl  on  a 
bed  of  soft  clay,  along  the  north  side  of  the  canal ;  to  secure  a  proper  seat  for  the  bank  and 
•foundation  of  the  side  walls,  this  deposit  had  to  be  removed  to  a  depth  of  from  3  to  4  feet 
below  canal  bottom,  and  a  foundation  of  selected  material  put  in  and  the  bank  formed. 

Owing  to  the  soft'  and  slippery  nature  of  the  bank  outside  the  cutting,  it  was 
necessary  to  take  it  out  and  fill  in  again  in  short  stretches. 
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The  side  wall  at  the  upper  end  of  the  section  was  built  for  a  length  of  550  feet  to 
an  average  height  of  8  J  feet  The  pit  at  *  the  north  end  of  the  culvert  was  excavated 
and  the  timber  foundation  laid. 

A  large  amount  of  excavation  was  also  done  on  the  south  side  of  the  old  canal  at  the 
lower  end  of  the  section  and  a  new  bank  formed.  A  steam  dredge  was  emplojed  ou  the 
inside  slopes  and  bottom  of  the  canal  from  the  15th  August  to  the  close  of  the  season. 

During  the  winter,  excavation  was  carried  on  in  the  bottom  of  the  canal,  a  portion 
of  the  old  bank  on.  the  north  side  removed  and  the  side  walls  built.  On  the  28th  MarcL 
the  works  were  inundated  by  water  flowing  over  the  dam  at  the  upper  end  of  the  section, 
from  Section  No.  6.     After  1 1  days  it  was  again  un watered  and  the  work  continued. 

• 

Dredging  was  resumed  in  th«*  spring  of  1877,  and  continued  throughout  the  summer 
and  autumn  of  1877,  and  the  ends  of  the  River  St.  Pierre  culvert  and  the  side  wails  on 
the  new  embankment  outside  of  the  old  canal  were  built.  The  remainder  of  the  side 
walls  werd  nearly  finished  during  the  following  winter,  and  in  the  spring  the  arches  of  the 
St.  Pierre  culvert  were  constructed.  The  ends  were  completed  in  August,  and  the 
dredging  was  finished  on  the  11th  November,  1878.  During  the  following  winter  and 
spring  the  bottom  was  levelled  off,  the  earth  and  rock  taken  out.  The  entire  section  was 
completed  in  May  last,  and  the  final  estimate  was  forwarded  to  the  Chief  Engineer  on  the 
24th  November,  1879. 

Sections  Nos.  6  &  7. 

These  two  sections  were  let  in  one  contract  to  Messrs*  Davis  «k  Sons,  and  the  oon- 
ti*act  was  signed  on  the  26th  April,  1876.  The  total  length  of  the  work  is  10,000  feet 
and  extends  from  Station  No.  130,  about  700  feet  below  C6te  St.  Paul  Lock  to  Station 
No.  230. 

The  work  consisted  chiefly  in  the  enlargement  of  the  channel  above  Station  Xo.  145, 
w  a  mean  width  of  150  feet  and  to  a  depth  of  four  and  \  feet  below  the  mitre  sill  of  the 
old  guard  lock  at  Lachine  ;  forming  an  inverted  syphon  culv^ert  under  the  canal  ;  build- 
ing a  bj-wash,  piers  and  abutments  for  a  swing  bridge  at  C6te  St.  Paul ;  constructiiig  a 
new  lift  lock  at  the  ktter  place,  taking  down  the  up]>er  13  feet  or  more  of  the  old  lock 
and  rebuilding  it  with  new  face  stone ;  protecting  the  noi-th  wall  and  foundation  with 
concrete  and  extending  it  to  connect  with  the  lower  end  of  the  new  lock ;  enlarging  the 
channel  below  the  lock  to  200  feet  mean  width,  and  facing  the  inside  slo|>es  with  pitched 
stone,  etc.,  etc. 

The  excavation  of  the  prism  of  canal  and  lock  pit  outside  of  the  old  north  bank  wai 
commenced  on  the  13th  June  1876,  amd  before  the  close  of  the  season  the  new  bank 
formed  from  the  lower  end  of  Section  No.  6  to  the  Cdte  St.  Paul  Road,  a  distance  ot 
1,400  feet,  and  all  of  the  excavation  that  could  be  removed  with  safety  on  this 
portion  was  taken  out.  Part  of  this  work  was  attended  with  great  difficulty,  as  mu^ 
and  marl  above  the  lock,  under  tha  rear  of  the  old  bank,  extending  to  a  depth  of  10 
to  12  feet  below  canal  bottom,  had  to  be  removed  and  the  space  refilled  with  selected 
material,  to  form  a  suitable  foundation  for  the  new  bank. 

Two  steam  dredges  with  a  steam  derrick  for  discharging  the  material  over  the  bank 
commenced  operations  at  the  upper  end  of  Section  No.  7  on  the  1st  September,  and  worked 
until  the  middle  of  November. 

As  soon  as  navigation  closed,  the  contractors  began  to  excavate  in  rear  of  th^wlJls 
of  the  old  lock  and  to  take  them  down ;  this  work  was  continued  until  the  walls  on  both 
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sides  alx)ve  the    lower  recess  wore  taken  down  to  the  depth  of  1 4  feet,  and  along  the 
recess  and  to  the  foot  of  the  loct,  to  the  foundation. 

In  February,  the  concrete  wall  was  formed  in  a  trench  in  rear  of  the  old  lock  and 
the  foundation  of  the  retaining  wall  at  the  foot  of  the  lock  prepared,  both  of  which  are  5 
feet  below  the  foundation  of  the  old  lock. 

On  the  28th  February,  the  masonry  was  commenced  and  building  was  carried  on 
steadily,  until  the  retaining  wall  was  raised  above  the  level  of  the  water  in  the  lower 
reach,  the  lock  walls  rebuilt  and  navigation  resumed.  During  the  latter  part  of  the 
-winter,  that  portion  of  Section  No.  6  below  the  lock  and  between  the  old  banks  was 
excavated  to  the  grade  of  tlie  new  canal  bottom. 

The  foundation  of  the  new  lock  at  C6te  St.  Paul,  including  the  mitre  sill  platforms 
and  mitre  sills,  were  laid  during  the  summer  of  1877,  and  the  walls  were  built  to  a  height 
of  9  feet. 

The  by-wash  and  north  abutment  for  the  C6te  St.  Paul  bridge  and  both  ends  of  the 
culvert  on  section  7  were  also  built,  the  Cote  St.  Paul  Road  at  the  north  end  of  the  bridge 
was  graded  and  macadamized,  and  a  large  amount  of  excavation  done  by  dredges  during^ 
the  same  summer. 

The  foundation  of  the  now  lock  was  put  in  close  alongside  and  5  feet  below  tne 
foundation  of  the  old  lock,  and  considerable  difficulty  was  experienced  in  doing  the  work. 
The  water  came  in  from  the  old  lock  and  endangered  its  foundations  above  the  breast 
wall.  To  support  the  bank  and  make  the  work  secure,  it  was  temporarily  braced  with 
timber,  and  a  heavy  rubble  wall  of  masonry  put  in  between  the  locks,  before  the 
foundation  of  the  new  lock  could  be  put  ^n. 

During  the  winter  and  spring  of  1878,  excavations  were  made  for  the  piers  and 
south  abutment  for  the  C6te  St.  Paul  Bridge,  and  for  the  culvert  on  Section  7,  as  well  as 
for  the  slope  wall  on  the  north  side  of  both  sections,  and  a  large  amount  of  side  walls 
built.  A  temporary  bridge  for  the  C6te  St.  Paul  Eoad  was  also  constructed,  and 
before  the  opening  of  navigation,  the  masonry  in  the  bridge  pier  and  abutments  was 
nearly  completed ;  the  arch  of  the  culvert  constructed  and  connected  with  masonry  at 
the  ends  previously  built,  and  more  side  walls  of  different  kinds  put  in. 

At  the  Cote  St.  Paul  Road,  a  ^ing  bridge.  120  feet  long  and  12  feet  wide 
and  two  fixed  bridges,  each  38  feet  long  and  16  feet  wide,  which  had  been  prepared 
during  the  winter,  were  placed  in  position  as  soon  as  the  masonry  was  ready  for 
them.  The  material  of  the  old  bridge,  as  far  as  suitable  for  the  purpose,  was  used  in 
the  new  work.  This  swing  bridge,  which  works  on  a  centre  pivot  and  covers  two  spans,, 
each  46  feet  in  width,  is  very  easily  worked. 

A  sluice  gate  with  machinery  to  work  it  was  also  prepared  and  placed  in  the  new 
by-wash. 

The  bridge  and  gate  were  built  by  day  labour,  under  the  direction  of  the  Canal 
Superintendent. 

The  masonry  in  the  new  lock  was  completed  in  July,  1878,  and  in  August  the 
random  coursed  masonry  at  the  two  ends,  to  connect  with  the  slope  wall,  was  ako 
completed. 
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An  imderground  off- take  drain  on  the  south  side  of  the  canal,  and  a  paved  drain 
and  macadamized  road  on  the  north  side  below  the  Cote  St.  Paul  Bridge,  were  com[^eted 
the  same  season. 

Fonr  dredges  were  employed  during  the  greater  i>art  of  the  season,  and  their  work 
Tsas  finally  closed  on  the  26th  November. 

The  water  was  lot  out  of  the  canal  on  the  4th  December,  and  soon  after  the 
contractors  put  on  a  large  force  to  finish  the  bottom  of  canal  and  side  walls.  A  crib 
jfilled  with  stone  was  constructed  at  the  upper  end  of  the  pier  above  the  locks,  and  h 
cluster  of  piles  was  set  above  the  same,  which  was  bolted  and  bound  with  iron.  Tbe 
work  was  continued  during  the  winter,  with  a  short  intermission,  and  soon  after  the  water 
-was  let  into  the  canal.  Last  spring  the  banks  were  finished  and  the  entire  work  completed 
in  June. 

I  have  the  honor  to  be, 
Sir, 
Your  obedient  servant, 

H.  K.  JOSLLN, 
Rerident  A$8i$lant  Engineer. 
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APPENDIX  Na  43. 


LACHINE    CANAL. 


SPECIFICATION  cf  the  Work  Jo  he  done  en  SECTION  No.  EIGHT 

of  the  Enlargement 


Tbis  section  is  7,500  feet  in  length,  and  is  bounded  hy  Stations  Nos.  305  and 
:S30,  as  repr^ented  on  the  plan  exhibited. 

The  work  upon  it  consists  in  -widening  and  deepening  the  prism  of  tho  present  canal, 
and  depositing  the  material  excavated  chiefly  on  the  north  side  of  the  line,  at  such, 
places  on  and  opposite  the  lower  two-thirds  of  the  section,  or  between  Stations  x^oe. 
230  and  280,  as  may  be  directed. 

The  channel  is  to  be  enlarged  to  a  mean  width  of  one  hundred  and  fifty  feet,  and 
«unk  to  the  depth  of  fiiHy.  four  and  one-seventh  feet  below  the  top  of  the  mitre  sills  of  ths 
present  guard  lock  at  Lachine. 

At  the  upper  end  of  the  section  the  cutting,  for  about  2 J  feet  over  the  water  line, 
will  be  in  rock,  the  surface  of  which,  for  a  distance  of  500  feet,  has  a  slight  declivity 
towards  the  east;  thence  the  inclination  is  such  that  within  the  next  500  feet  the 
surface  of  the  rock  is  nearly  the  same  level  as  the  bottom  of  the  present  canal,  and 
•ontinues  at  that  height  on  other  parts  of  the  section,  except  at  places  where  it  underlies 
■%  hard  class  of  material  consisting  of  clay,  gravel  and  boulder  stones  firmly  cemented 
'together. 

In  rock  cutting  the  side  slopes  are  gsnerally  to  be  made  one-fourth  horizontal  to  one 
vertical ;  and  in  earth  or  clay,  where  the  depth  below  the  water  line  to  the  rock  is  less 
than  seven  feet,  or  where  vertical  walls  are  to  be  built,  the  sides  are  to  be  made  with  as 
Mttle  slope  as  circumstances  will  admit. 

At  other  places  the  side  slop<»s  may  vary  from  one-half  horizontal  to  one  vertical,  or 
he  made  to  an  angle  of  forty  five  degrees ;  otherwise  they  may  be  made  two  hoiizontal  to 
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one  vertical,  or  of  any  other  inclination  intermediate  between  the  least  and  greatest  slopes 
above  mentioned  as  may  be  directed. 

Fiom  the  lower  end  of  the  section  upwards  for  a  distance  of  about  2,500  feet,  Urn 
widening  will  be  done  chiefly  on  the  south  side  of  the  present  line ;  but  at  Station  Na 
260,  and  for  such  a  distance  above  and  below  it  as  required  by  the  ourvature,  tht 
increased  width  will  be  taken  off  the  north  side ;  thence  upwards  the  widening  will  be 
done  on  both  sides. 

The  side  lines  of  the  enlargement  will  generally  correspond  with  those  marked  in  rod 
on  the  plans  exhibited  ;  but  the  Department  of  Public  Works  reserves  to  itself  the  right 
of  changing  the  whole  or  any  part  of  the  line  to  such  an  extent  «s  will  admit  of  formiag 
an  entire  new  channel  on  either  side  of  the  present  line,  or  of  widening  out  the  exisdag 
channel  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may  be 
subsequently  determined. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either 
before  the  operations  are  commenced  or  during  their  progress  without  giving  caoae  for 
any  increase  or  diminution  of  the  prices  tendei'ed  for  the  res[jective  items  of  work. 

The  material  excavated  for  both  the  widening  and  deepening  on  the  lower  two-thirds- 
of  the  section  can  be  deposited  on  the  north  side  of  the  canal  at  a  distance  of  one  hundred 
and  fiftj  feet  from  the  centre  line,  and  generally  opposite  the  place  where  the  work  is 
done.  But  on  the  lower  half  of  the  section  sufficient  material  must  be  placed  on  tka 
south  side  adjoining  canal  propciiiy  to  form  a  roadway  of  sueh  width  and  height  as  Uw 
officer  in  charge  may  consider  necessary  for  the  accommodation  of  public  travel. 

The  material  excavated  in  deepening  and  widening  the  upper  one-third  (2,500  feet) 
of  the  Section  must  be  hauled  and  placed  on  the  north  side  of  the  canal  to  the  eastward 
of  Station  No.  280,  that  is  to  say,  the  average  haul  ior  this  stretch  of  the  work  will  be 
about  one-third  of  a  mile  (1,760  feet). 

Spoil  Banks — to  be  formed  with  approved  uniform  slopes,  and  must  invariably  be 
made  of  a  regular  height,  and  their  tops   have  a  declivity  outwards 
from  the  canal. 

All  stones  found  in  the  excavation  that  may  be  considered  suitaVtle  for  building 
purposes,  but  not  required  for  work  connected  with  this  section,  must  be  hauled  and 
piled  by  the  contractor  at  such  placed,  between  Stations  Mos.  280  and  230,  as  may  be 
dii-ected  by  the  officer  in  charge. 

Towing  Paths. — At   the   places  where    the    work  connected  with    widening    the 
prism  is  on  the  north  side  of  the  present  channel,  a  towing  |iath  of 
the  full  width  must  be  continued  and  formed  either  as   a   whole  or  in  part  as  may  be 
required. 

It  is  to  be  made  18  feet  in  width  and  of  a  like  elevation  over  the  water  line  as  the 
one  now  in  use  ;  at  })laces  where  the  bank  in  rear  of  it  is  of  a  gi-eater  height,  a  ditch  2J 
feet  wide  atl>ottom  must  be  cut  at  the  foot  of  the  slope,  towards  which  the  top  of  the 
trackway  shall  have  a  declivity  of  one  foot  transversely.  The  bottom  of  the  ditch  to  have 
auch  an  inclination  as  will  carry  the  surface  water  treely  to  ofF-take  drains  formed  at  suck 
places  as  circumstances  may  require. 

On  the  south  side  of  the  canal,  if  directed,  a  berme  bank  is  to  be  left  or  formed  and 
in  either  case  graded  at  th^  height  of  18  feet  over  bottom,  made  12  feet  wide  on  top,  with 
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a  declivity  outwards  to  a  catch-water  drain  cnt  in  the  rear  of  it  where  necessary,  from 
V'hich  suitable  cross-drains  are  to  be  made  as  described  for  the  towing  path  on  the  noi-th 
fide. 

Sides  to  be  Trimmed. — The  prism  of  the  canal,  as  already  stated,  is  to  be  excavated 
to  a  mean  width  of  150  feet,  i.e.,  between  the  bottom  and 
torface  water  levels.  This  width  is  to  be  maintained  in  both  rock  and  clay  excavation 
oad  the  slopes  made  to  the  resjiective  inclinations  above  mentioned.  It  is  also  to  be 
clearly  and  distinctly  understood  that  the  contractor  shall  excavate  and  form  to  a  slo|>e  of 
oiie-quai*ter  horizontal  to  one  vertical,  a^l  other  parts  of  both  the  north  and  south  sides  of 
the  present  rock  cut  within  the  limits  of  the  section,  as  well  as  those  at  the  places  where 
excavation  is  to  l>e  <lone  for  the  widening  of  the  channel.  In  every  case  all  angular 
and  projecting  |)oints  of  rock  must  be  broken  ofP^  and  the  side  slopes  invariably  trimmed 
to  fair  and  uniform  lines  coi  responding  to  those  marked  out  bj  the  officer  in  charge. 

For  the  eniire  length  of  the  section  and  width  of'  the  channel  the  bottom  must  be 
flank  to  an  uniform  depth  of  f  »ur  and  one-seventh  feet  below  the  top  of  the  mitre  sills  of 
ifae  present  guard  lock  at  Lachine»  or  to  a  greater  depth  if  rendered  necessary  by  the 
thickness  of  the  lower  stratum  of  rock  that  has  to  be  removed. 

In  the  event  of  it  being  considered  necessary  to  cut  into  the  north  bank  at  any  place 
where  it  passes  thi-ough  or  is  immediately  alongside  of  low  ground,  a  new  bank  must  be 
formed  or  an  additional  width  given  to  the  present  one  as  circumstanices  may  requii-e.  In 
all  such  cases  the  space  to  be  occupied  by  the  bank  must  be  cleared  of  all  stumps,  roots 
and  l(^s,  and  all  soils,  turf,  muck  and  loose  earth  must  also  be  removed  for  such  a  depth 
as  may  be  necessary  to  secure  a  water-tight  connection  between  the  ends  and  sides  of  the 
•Id  and  new  parts  of  the  banks,  as  well  as  between  the  new  banks  and  seat  prepared  for 
them. 

To  render  the  banks  at  such  places  still  more  secure,  as  well  as  at  any  other  place 
where  the  officer  in  charge  may  consider  necessary,  a  trench  from  4  to  6  feet  in  width,  of 
anch  a  depth  and  length  as  may  be  .directed,  is  to  be  excavated  at  the  front  line,  or  in 
anch  other  position  under  the  towing  path  as  may  subsequently  be  determined,  in  which 
a  puddle  bank  or  wall  is  to  be  carried  up  to  a  foat  or  more  over  water  line. 

Puddle, — where  used,  must  be  made  of  the  best  description  of  material  for  the 
purpose  that  can  be  obtained  at  any  place  on  the  section,  or  within  half 
a  mile  zo  the  north  or  south  of  where  it  is  to  be  used.  It  is  to  be  laid  on  in  layei*s  not 
exceeding  8  inches  in  thickness,  each  of  which  must  be  watered,  properly  cut  ti'ansversely 
and  longitudinally,  well  trodden  and  pounded,  and  everything  done  that  may  be  required 
to  form  puddle  walls  impervious  to  water. 

It  will  be  observed  from  the  situation  of  the  work  that  a  considerable  extent  of  that  ^ 
part  of  it  through  clay  cutting  can    be  done    by  machinery  during  tlie  summer  months, 
provided  proper  precautions  are  adopted  to  guard  against  interfering  with  the  navigation. 

Contractors  will  therefore  be  expected  and  required  to  provide  the  necessary 
equipment  for  that  purpose,  and  be  prepared  to  move,  haul,  transport  and  elevate  the 
material  in  such  a  manner  as  will  enable  it  to  be  expeditiously  taken  to  and  deposited  at 
the  places  above  mentioned,  unless  they  are  able  to  show  to  the  full  satisfaction  of  the 
Department  of  Public  Works  that  they  are  in  a  |)Osition  to  execute  the  work  in  some 
•ther  way,  in  a  more  advantageous  manner,  within  the  time  agreed  upoti  for  its  completion. 

Parties  tendering  are  requested  to  bear  in  mind  that  in  the  disposal  of  the  excavated 
«r  dredged  material,  as  well  as  in  all  matters  connected  with  the  prosecution  of  the  works^ 
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or  in  makinji  arrangements  for  that  purpose,  the  contractor  must  be  governed  by  Um 
oanal  regulations  and  tlie  interpretation  put  upon  tliem  by  the  officer  entrusted  with  thai 
duty  ;  he  must  furt  er  use  every  ])recaution  to  guard  against  interrupting,  imj>ediag  or 
in  any  way  incerfering  with  the  navigation,  as  he  will  be  held  strictly  and  legally  liabk 
for  all  damage,  loss  or  detention  that  any  vessel  when  passing  through  the  canal  maj 
sustain  from  any  of  his  acts,  whetlier  such  result  from  a  desire  to  prosecute  the  worker 
inattention  or  anv  other  cause. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  surface  to  be  proceeded  with,  the  canal  will  be  emptied  in  the  early  pari 
of  December,  1876,  and  the  water  be  allowed  to  remain  out  until  the  latter  end  of  Apnl, 
1877. 

In  December,  1877,  the  water  will  ai^in  be  drawn  off  a^d  the  canal  allowed  lo 
remain  empty  until  the  latter  end  of  April,  1878. 

The  contractor's  airangements  must,  therefore,  be  such,  and  his  operations  be 
conducted  in  such  a  manner  that  the  wh«le  of  the  works  on  and  connected  with  this 
section  shall  be  done  between  the  time  of  awarding  the  contract  and  the  25  tb  day  of  Apiil, 

1878. 

In  order  to  effect  this  object  the  contractor  will  be  called  upon  to  commence  the 
works  immediately  after  they  are  awanled,  and  to  proceed  with  them  in  such  a  manner 
that  the  widening  of  the  channel  way  down  to  ordinary  water  surface,  the  formation  of 
the  towing  paths,  etc.,  shall  be  completed  by  the  1st  day  of  October,  1876,  and  at  least 
one  third  of  that  part  of  the  under  water  widening  through  clay  done  by  the  15  th  day 
of  November,  1876.  During  the  summer  months  of  the  pi*esent  jearall  such  works  are 
to  be  proceeded  with,  such  drilling  done,  and  arrangements  made  as  will  enable  t2ie 
widening  of  the  rock  part  of  the  section  to  be  commenced  and  vigorously  carried  on  as 
soon  as  the  season  of  navigation  is  closed. 

To  accomplish  this  the  contractor  must  provide,  within  thirty  days  after  having  been 
requested  to  do  so,  all  necessary  derricks,  drilling  machines,  pumps,  engines,  dr^gbg 
machines  and  their  equipment,  plant,  tools,  etc.,  required  to  urge  forward  the  operations 
in  an  energetic  manner,  to  the  full  satisfaction  of  the  Minister  of  Public  Works  and  his 
engineers. 

For  the  pufpose  of  removing  surface  water,  springs,  leakage,  snow,  ice  or  any  other 
accumulation  of  water  on  the  section,  a  steam  engine  and  pumps  must  be  provid'dd,  and 

S laced  in  the  most  advantageous  ^losition  to  life  the  water  and  discharge  it  into  the  Kiver 
t.  Pierre,  or  of  disposing  ot  it  in  some   other  way  without  allowing  it  to  pass  on  to  the 
adjoining  sections. 

A  dam  is  to  be  formed  at  each  end  of  the  section  of  such  a  height  as  will  at  the  upper 
end  prevent  water  passing  on  to  or  coming  from  Section  No.  9,  and  at  the  lower  end 
prevent  water  passing  on  to  or  coming  fiom  Section  No.  7,  as  well  as  to  direct  the  water 
in  both  cases  towards  the  pump. 

Contractors  should  bear  in  mind  that  the  items  for  dams,  pumps  and  machinery  for 
unwatering  this  section  should  embrace  the  cost  of  their  construction,  maintenance  and 
removal,  as  well  as  the  replacing  of  them  as  often  as  it  may  be  necessary  to  fully  carry  out 
and  complete  the  works  connected  with  the  enlargement  of  the  eanal. 

It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice,  and 
every  expense  directly  or  indirectly  connected  with  unwatering  the  works  on  the  entire 
aectiou  must  be  embraced  in  the  bulk  sum  stated  in  the  tender. 
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Where  the  surface  of  the  rock  is  not  more  than  7  feet  below  the  water  line,  the 
fiauje  of  the  bank  is  to  be  protected  by  a  dry  wall  built  of  large  well-shaped  stones  of  the 
best  class  that  can  be  found  in  the  excavation.  It  is  to  be  two  feet  wide  on  toj),  increasing 
downward  ou  the  face  at  the  rate  of  2  inches  to  the  foot — the  back  to  be  plumb  and 
ttie  coping  stones  to  be  of  the  full  width  of  the  wall  (2  feet),  are  lo  be,  when  laid,  one  foot 
below  the  top  bank.  All  the  stones  must  be  well  bonded  over  and  with  each  other,  and 
the  face  of  tiie  wall  made  to  range  with  the  general  line  of  the  canal.  In  rear  of  these 
walla  (if  so  directed)  a  space  of  1 2  inches  in  width  is  to  be  made  up  for  such  a  height  a« 
may  be  requested,  with  small  stones,  quarry  waste  or  gravel,  well  rammed. 

Where  the  surface  of  the  rock  exceeds  a  depth  of  7  feet  below  the  water  line,  th© 
Hiside  faces  of  the  banks  are  to  be  protected  in  som«  one,  or  in  any  two,  or  it  may  be  partly 
in  each  of  the  three  following  ways,  as  n^ay  be  subsequently  determined  : — 

1. — By  a  wall  or  covering  of  band-placed  "  rip-rap"  stone  varying  from  thirty  two 
inches  in  depth  at  bottom,  to  twenty  inches  in  depth  at  top.  The  stone  not  to  be 
rf  greater  dimensions  than  can  piss  in  every  way  througli  a  square  eight  inchea  on  the 
aides,  except  the  bottom  tiers,  which  are  to  be  larger,  and  those  on  the  top  are  to  be 
laid  level  and  form  a  moderately  fa  r  uniform  coping  not  less  than  twenty  inches  in 
width. 

All  sharp  angular  points  must  be  broken  off  the  upper  side  of  the  outer  stratum  of 
■tone,  and  the  interatices  between  them  must  be  filled  with  quarry  waste,  and  the  whole 
well  pounded  and  beaten  down  to  a  fair  surface. 

2. — By  a  covering  of  pitched  stone  laid  at  right  angles  to  the  face,  on  about  twelve 
inches  in  depth  of  quarry  waste  or  gravel.  The  pitched  stone  to  be  in  regular 
oonrses,  varying  from  four  to  eight  inches  in  thickness  and  from  a  depth  of  twenty  two 
inches  at  the  bottom  part  to  a  depth  of  sixtnen  inclies  at  t!ie  top  water  line,  laid  throughout 
in  coarse  sand  or  in  tine  gmvel,  and  have  the  joints  in  the  respective  ranges  properly 
broken  over  and  with  each  other. 

The  whole  of  the  stones  to  be  well  rammed  and  beaten  down  to  a  fair  uniform 
carface.  To  support  the  toe  part  of  the  pitched  stone,  an  oblique  or  wedge-shaped  timber 
la  to  be  scribed  and  fastened  with  bolts  one  in'^h  dianie^er  let  six  inches  or  more  intp  the 
roCt,  and  where  the  bottom  is  cl  ly  or  other  material  of  that  kind,  ihe  drsl;  tier  of  stones 
ifl  to  be  let  in  its  full  depth  and  laid  so  as  to  form  the  toe  support. 

3. — A  wall  may  be  built  of  a  like  class  of   work  as  that  pi-eviously  described  for 
places  where  the  rock  is  not  jnore  than  seven  feet  below  the  water  line. 

Contractors  are  requested  to  submit  a  price  for  each  of  these  throe  different  kinds  of 
protection  for  the  banks,  subject  to  the  distinct  underMtanding  that  the  work  to  be  done 
may  consist  of  all  thren  kinds*  or  it  may  be  of  two  of  them,  or  wholly  of  one  bind,  without 
givinjc  cause  for  any  increase  or  diminution  of  the  prices  tendered  for  the  respective  items 
«f  work  that  may  be  pei  formed! 

To  carry  off  the  surface  water  th»t  may  collect  in  the  ditch  at  the  r«ar  of  the  towingj 
path  and  berme  bank,  drains  12  inches  square  are  t »  be  built  of  rubble  masonry,  covered 
with  flatbeJded  sboues,  the  tops  of  which  aie  to  be  froin  oue  to  three  feet  below  the  surface 
of  the  bank. 

Back  Ditches — to  carry  off  the  surface   water  and  such  other  natural  drainage  on 

the  south  of  the  canal  as  it  may  be  necessary  to  provide  for,  are  to 

to  formed  at  the  places  and  of  the  dimensions  required,  care   being  taken  that  the  old 
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ditches  are  not  interfered  with  or  the  drainage  in  any  way  interrupted  before   the  : 
ditches  are  lully  available. 

L 

For  any  damages  that  may  arise  from  this  cause,  whether  the  result  of  inattei^tioii  or 

otherwise  on  the  part  of  the  contractor,  he  will  be  held  strictly,  and  legally  'liable  to  tht 

owners  of  the  adjoining  property. 

To  form  an  outlet  from  the  ditches,  wells  are  to  be  sunk  in  connection  with  them. 
from  which  ofi-take  dmins  or  culverts  are  to  be  made  with  such  inclinations  as  will 
discharge  water  freely  into  the  canal  one  foot  or  more  below  th<5  surface  level  of  tbe 
reach. 

These  wells  will  be  from  two  to  three  feet  square,  and  the  culverts  from  them  are 
to  be  from  fifteen  to  twenty  four  inches  square.  They  ai-e  to  be  built  of  rubble  masonry 
laid  in  cement  mortar  ;  but  the  bottoms  of  both  wells  and  culverts  are  to  be  of  SaM 
stones,  of  a  size  to  reach  across  the  respective  openings  and  pass  at  least  six  inches  asder 
the  walls  on  both  sides  ;  the  covering  of  the  culverts  must  also  be  of  flat  stones,  of  ft 
length  which  will  bear  at  least  six  inches  on  the  side  walls.  All  the  excavation  and 
work  ^  connected  with  the  water-courses  must  be  done  by  the  contractor  at  the  ratei 
stated  in  the  tender. 

When  conducting  the  works  connected  with  the  enlargement  and  deepening  of  Qa^ 
channel,  as  well  as  placing  the  material  in  toe  spoil  banks,  the  contractor  mast  bt 
guided  strictly  by  the  lines  marked  out  by  the  officer  in  charge.  He  must  also  tafci 
great  care  not  to  cut  into  the  inside  slopes  nor  do  anything  at  all  likely  to  have  a  tendeo^ 
to  impair  the  stability  of  the  banks. 

It  is  to  be  clearly  and  fully  understood  that  the  whole  of  the  work  to  be  done  for 
the  deepening  and  enlarging  of  the  canal  on  this  section  (No,  8),  will  be  measnrBd, 
computed  and  paid  for  in  the  "solid."  For  this  purpose,  before  the  works  are  cotft- 
menced,  levels  will  be  taken  of  all  that  portion  of  the  ground  to  be  removed  over  tht 
water  surface,  and  accurate  soundings  made  (with  reference  to  fixed  and  permanent  b^ick 
marks),  at  short  distances  apart,  along  the  whole  length  and  breadth  of  the  work.  A 
duplicate  coj)y  of  the  cross  sections,  made  from  these  levels  and  soundings,  is  to  remaiB 
in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the  Resident 
Engineer,  and  from  these,  together  with  the  levels  and  soundings  taken  after  the  wholi 
have  been  completed,  will  be 'computed  the  quantities  of  excavation  and  work  done, 
for  which  payment  will  be  made. 

There  are  to  be  only  two  classes  or  denominations  of  excavation  recognized,  namely, 
"  earth  **  and  "  rock,"  the  former  to  embrace  all  kimds  of  m^iterials  found  in  the  old  spoB 
banks,  and  in  widening  and  deepening  the  channel  and  other  cuttings,  except  absolotelT 
connected  **  quarry  rock"  and  detached  stone  or  boulders  containing  one-third  of  a  eulat 
yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  entii'e  cost  of  removing  the  materiaJs, 
finishing  up  the  cut  and  banks,  forming  and  gradiag  towing  path,  berme  and  ditches ; 
trimming  the  sides  of  the  cut  to  the  required  angle,  bottoming  the  whole  work  andooan 
pleting  everything  connected  with  the  excavation  in  a  workmanlike  manner,  agreeably  to 
the  foregoing  specifications  and  directions  of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  of  each  class  of  work  will  be  an  average  of  tbe 
whole  of  that  particular  class,  payments  will  be  made  only  according  to  the  comparativt 
value  of  the  work  done  in  reference  to  the  prices  tendered,  which  pro  rata  rates  shall 
be  assigned  and  apportioned  in  the  manner  following,  viz : — 
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For  rock  excavation  down  to  surface  water  of  canal,  two-thirds  of  contract  price. 

For  rock  excavation,  from  canal  surface  to  three  feet  over  bottom,  five-aixUkS  of 
contract  price. 

For  the  removal  of  the  three  feet  above  bottom  line,  contract  price  and  proportion  of 
balance,  so  that  wlien  the  whole  shall  have  been  completed  the  aggregate  shall  be  the 
-same  as  if  the  whole  were  calculated  at  the  prices  stated  in  the  contract. 

J)uring  the  progress  of  the  work  the  diflferent  parts  of  the  "earth"  excavation  will 
lalso  be  returned  and  paid  for  according  to  the  comparative  value  of  the  work  done  with 
reference  to  the  contract  price. 

Tenders  will  not  be  considered  unleis  made  strictly  in  accordence  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  due  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
'estate,  or  by  deposit  of  money,  public  or  municipal  securities^  or  bank  stock  to  an 
amount  oi  five  per  cent,  on  the  bulk  sum  of  the  contract.  ^ 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion 
of  the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  wiiliug  to  become  sureties  for  the  carrying 
ont  of  these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in 
the  contract. 

"*^  The  works  are  to  be  commenced  immediately  after  the  person  or  persons  whos* 
"Tender"  has  been  accepted  shall  have  entered  into  contract,  and  must  be  proceeded 
with  in  such  a  manner  as  to  fully  satisfy  the  Department  of  Public  Works  that  the 
whole  of  tlie  works  embraced  in  the  conti'act  can  be  fully  completed  on  or  before  the 
:25th  day  of  April,  1878. 

JOHN  PAGE, 

Chief  Engineer  of  Pvhlio  WotJm. 
Ottawa,  16th  February,  1876. 
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APPENDIX   No.   44. 


LACHINE    CANAL. 


I^E-LETTIira-  OIF  SEOTIOlSr  ISTo.  Q. 


SPECIFICATION  of  the  Work  remaining  to  he  done. 


The  works  for  which  tenders  are  invited  consist  chiefly  in  the  completion  of  ti»- 
widening  and  deepening  of  that  pai-t  of  the  Lachine  Canal  known  as  the  '  Kock  Out,* 
commencing  at  a  point  about  onu  thousand  feet  below  the  present  guard  lock  and  extendii^ 
downwards  6,000  feet. 

Work  has  be'^n  done  (under  a  previous  contract)  at  nearly  all  places  on  the  line  of 
the  section  ;  but  at  no  place  has  the  prism  been  completed,  or  the  required  capacity  of  the 
•hannel  been  obtained.  Pnities,  when  txn mining  the  locality  ai.d  otherwise  lookin;^  into>' 
this  matter,  should  therefore  bear  in  mind  that  the  work  is  spread  over  the  entire  section, 
embracing  the  finishing  up  of  all  those  parts  where  little,  except  trimming,  remains  to  bo 
done,  as  well  as  the  completion  of  all  other  parts,  whatever  may  be  the  quantity  of 
naterial  that  still  remains  to  be  removed. 

The  channel  is  to  be  enlarged  to  a  mean  width  of  one  hundreJ  and  fifty  feet,  and 
iunk  to  tlie  depth  of  four  feet  below  the  top  of  the  lower  mitre  sills  of  the  present  guard 
lock. 

In  rock  cutting  the  side  slopes  are  generally  to  be  made  one-fourth  horizontal  to  one 
Tertical,  and  in  eartli  or  clay  the  side  slopes  will  in  some  cases  be  made  to  an  angle  of 
forty-five  degrees ;  in  others  they  will  be  made  two  horizontal  to  one  vertical,  if  so  directed. 

The  sides  of  the  channel  will  generally  oori'ospond  with  the  lines  shown  on  the  plan 
•Khibited  ;  but  the  Department  of  Public  Works  reser\e8  to  itself  the  right  of  changing 
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"^he  whole  or  any  part  of  the  liae  to  such  an  extent  as  will  aJmit  of  widening  theclianaer 
-wholly,  on  either  one  side  or  the  other,  or  of  increasing  the  width  on  both  sides,  as  may 
%e  subsequently  determined. 

These  changes,  i'i  is  tD  be  clearly  and  distinctly  understood,  may  Be  made  either 
before  the  works  are  commenced  or  du'ing  their  progress,  without  giving  cause  for  any 
-Suorease  or  diminution  of  the  prices  tendei-ed  for  the  respective  items  of  work. 

The  grea^r  portion  of  the  material  excavated  can  be  deposited  on  some  part  of  the- 
section,  at  a  distance  of  from  one  hundred  and  ten  to  two  hundred  feet  from  the  centre 
line  of  the  canal.  ^  » 

Contractors  should,  however,  bear  in  mind  that  the  spoil  groinid  in  some  cases  wil^ 
ao%  be  opposite  the  places  where  widening  is  to  be  done,  and  that  the  haul  of  the  material 
<ixcAVfited  below  towing,  path  level  may  at  ]>laces  be  twelve  hundred  feet.  This  is  especi- 
ally the  case  at  the  upper  end  of  the. section,  whore  there  is  no  deposit  ground  opposite 
the  cutting. 

It  should  also  be  borne  in  mind  that  spoil  banks  have  already  been  formed  along  the 
sides  of  the  cut,  which  are  at  some  places  raised  to  a  considerable  height ;  consequeutly 
«}>ocial  arrangements  must  be  made  to  elevate  the  material  from  the  bottom,  haul  and 
place  it  where  there  is  sufficient  space  within  the  limits  of  the  canal  property,  on  either 
aide  or  both  sides  of  the  channel,  as  circumstances  may  require. 

S[)oi]  banks  must  be  made  wholly  on  canal  property,  and  the  material  placed  in  such, 
a  manner  as  not  in  any  way  to  encroach  upon  the  back  ditches  or  interfere  with  boundary 
fenoes.  They  must,  on  the  inside,  or  side  facing  the  canal,  be  formed  with  approved 
uniform  slopes,  and  must,  as  near  as  possible,  be  made  of  a  regulir  height,  and  where  of  a 
OQDbiderable  width  their  tops  must  have  a  declivity  outwards  from  the  canal. 

For  the  information  of  contractors,  it  may  here  be  stated  that  all  excavation,  both  of 
rock  and  earth,  above  tho  level  of  ♦ihe  towing  path  and  beniie  bank,  has  been  done  ;  but 
the  slopes  h-ive  still  to  be  trimmed,  towing  path  and  berme  bank  graded,  and  ditches  at 
the  foot  of  tho  sIojhw  formed,  all  of  which  must  bo  done  by  the  contmctor  within  tlie  rates 
stated  in  his  tender. 

It  may  farther  again  be  stated  that  work  has  been  done  at  nearly  all  places  on  the 
iiection  ;  but  that  comparatively  little,  if  any  part  of  it,  can  b«  looked  upon  as  completed^ 
eiUier  as  to  the  width  or  depth  contemplated.  Barely  one-third  of  the  actual  di-epening 
below  the  present  canni  bottom  has  been  done,  and  there  still  remains  full^  120,000  cubic 
yards  of  rook  to  be  removed  to  make  the  channel  of  the  width  and  depth  required. 

Tewards  this  object,  a  series  of  holes  two  inches  diameter  and,  about  8  feet  aparb 
haTB  been  drilled  to  bottom  or  below  it  overall  those  parts  where  widening  and  deepening 
have  to  be  done.  These  holes  jiave  generally  been  plugged,  and  for  the  most  pai  t  are 
aTailable  for  blasting  pur[)03es,  except  the  range  near  the  si  le  of  the  cuttirj'/,  the  use  of 
irhioh  for  blasting  will  not  be  permitted,  as  heavy  explosions  in  that  position  has  the 
offect  of  shattering,  or  at  least  shaking  the  rock  which  forms  the  side  of  the  cut. 

TowfNO  Paths. —  At  the  places  where  the  work  connected  with  widening  the  prism 

is  on  the  north  side  of  tho  |)resent  channel,  a  xi^w  towing  path  of 

Ibe  full   width   must  be  continued   and   formed   either  as  a  whole  or  in   part  as  mny    be 

required.     It  is  to  be  made  18   feet  in  width  and  a  like  height  as  the  present  one,  and 

k&re  a  ditch  2^  feet  wide  at  bottom  cut  in  rear  of  it,  towards  which  the  top  shall  have  & 
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declivity  of  one  foot  transversely,  and  from  the  ditch  suitable  cross-drains  are  to  U 
formed  to  carry  off  the  surface  water. 

On  ^he  south  side  of  the  canal  a  berrae  bank  is  to  be  left  or  formed,  and  in  eitiher 
^ase  graded  at  the  height  of  18  feet  over  bottom,  made  12  feet  wide  on  top,  with  i 
declivity  outwards  to  a  catch-water  drain  cut  or  formed  at  the  foot  of  the  spoil  bank,  from 
which  suitable  cross-dmins  are  to  be  made,  as  stated  for  the  towing  path  on  the  north  side. 

Slopes. — The  pi-ism  of  the  canal,  as  already  stated,  is  to  be  excavated  to  a  mean 
width  of  150  feet,  i-c,  between  the  bottom  and  surface  water  level  of  the 
•canal.  This  is  to  be  maintained  in  l)och  rockfind  clay  excavation,  and  the  slopes  made 
to  the  respective  inclinations  above  mentioned.  Where  the  widening  is  to  be  done 
through  rock-cutting,  the  slo()es  are  not  to  exceed  one-quarter  horizontal  to  one  vertical 
It  is  also  to  be  clearly  and  distinctly  underntood  that  the  contractor  shall  excavate  and 
form  to  a  like  slope  all  other  parts  on  both  the  north  and  south  sides  of  the  present  cat, 
which  ai-e  to  form  the  sides  of  the  enlarged  canal,  including  the  trimming  of  the  sides  of 
that  part  of  the  work  executed  under  a  previous  contract.  In  every  case  all  angular  and 
projecti  .g  points  of  rock  must  bo  broken  off,  and  the  side  slopes  invariably  trimmed  to 
fair  and  uniform  lines,  corresponding  to  those  marked  out  by  tlje  officer  in  charge. 

For  the  entire  length  of  the  section  and  full  width  of  the  channel,  the  lx)ttom  most 
be  sunk  to  an  uniform  depth  of  four  feet  below  the  top  of  the  mitre  sill  of  the  present 
guard  lock,  or  to  a  greater  dt*pth  if  rendei^ed  necessary  by  the  thickness  of  the  lowtt 
stratum  of  rock  that  has  to  be  removed.  The  parts  of  the  work  done  under  a  former 
conti-act  must  also  be  deepened  where  necessary,  and  in  every  res£)ect  made  to  correspond 
as  above  described  with  other  parts  of  the  completed  channel. 

Where  ej»rth,  clay  or  sand  is  found  to  extend  below  the  bottom  line  of  the  csDal,  it 
'must,  for  the  space  occupied  by  the  side  wall,  be  removed  to  the  depth  of  at  least  G^  feet 
below  the  top  of  the  mitre  sill  of  the  guard  lock  before  the  wall  is  commenced. 

Where  the  surface  of  the  ix>ck  is  two  feet  or  more  below  the  level  of  tlie  towins 
path,  the  face  of  the  bank  is  to  be  protected  by  a  dry  wall,  built  of  large  well-shapM 
stones,  of  the  best  class  that  can  be  found  in  the  excavation. 

It  is  to  be  two  feet  wide  on  the  top,  increasing  downward  on  the  face  at  the  rate  of 
2  inches  to  the  foot — the  back  to  be  plumb,  and  the  coping  stones  to  be  of  the  full  width 
of  the  wall  (2  feet)  ai-e  to  be  laid  one  foot  below  the  top  bank.  All  the  stonen  must  b« 
well  l>onded  over  and  with  each  other,  and  the  face  of  the  wall  made  to  range  with  tlis 
genera]  line  of  the  canal. 

To  carry  off  the  surface  water  that  may  collect  in  the  ditch  at  the  rear  of  the  towing 
"path  and  beime  bank,  drains  12  inches  square  are  to  be  built  of  rubble  masonry,  covered 
with  flat-bedded   stones,  the  tops  of  wnich  are  to  be  fi*om  one  to  three  feet  below  tlie 
:  surface  of  the  bank. 

For  the  purpose  of  enabling  the  deepening  of  the  channel  and  the  widening  of  it 
below  the  water  surface  to  be  proceeded  with,  the  canal  will  be  emptied  in  the  early  part 
of  December^  1878,  and  the  water  be  allowed  to  remain  out  until  the  latter  end  of  April, 
1879. 

The  contractor's  arrangements  must,  therefore,  be  such  and  his  operations  oondncted 
in  such  a  manner  that  the  whole  of  the  works  on  and  connected  with  this  section  BJhall 
i^be  done  between  the  time  of  awarding  the  contract  and  the  25th  day  of  April,  1879.     * 
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To  accomplish  this  object  the  contractor  must  provide  all  nece^5sary  derricks,  diilliog 
machines,  pumps,  equipment  for  coffer  dams,  plant  and  tools  required  to  urge  forward  the 
operations  in  an  energetic  manner,  to  \he  full  satisfaction  of  the  Minister  of  Public  Work* 
Audhis  engineers. 

Provision  must  be  made  by  the  contractor  for  thoroughly  shutting  out  the  wat^r  of 
the  River  St.  Lawrence  and  laying  the  section  dry.  This  may  be  done  by  constructing  a 
dam  at  such  place,  above  the  upper  end  of  the  section,  as  may  be  approved  of  by  the 
engineer  in  charge.  The  dam  may  be  of  crib  work  ballasted  with  stones,  planked  and 
puddled  through  the  centre  or  on  the  upper  siiie  ;  or  it  may  be  formed  in  such  other  way 
as  will  be  certain  to  effect  the  object  of  keeping  back  the  water  and  at  the  same  time  can 
be  readily  removed.  In  the  event  of  this  course  being  adopted,  another  low  dam  will 
have  to  be  formed  a  short  distance  further  down,  so  as  to  catch  any  water  that  may  pass 
through  the  main  structures. 

The  water  that  may  accumulate  between  the  dams  must  be  removed  and  discharged 
into  the  levtl  above  the  lock  by  means  of  a  pump  of  sufficient  capacity,  worked  by  a 
steam  engine  of  power  adequate  to  effect  the  object  with  certainty,  and  thereby  prevent 
the  leakage  from  flowing  on  to  the  section. 

If,  however,  the  contractor  is  prepared  to  show  that  ho  will  adopt  satisfactory  and 
necessary  precautions  to  effect  the  object,  without  endangeridg  existing  works,  he  may  be 
allowed  to  shut  off  the  water  at  the  weirs  on  both  sides  of  the  canal  and  at  the  lock  gates. 
But  even  in  the  event  of  this  being  consented  to,  a  low  dam  will  still  have  to  be  formed 
below  the  outlet  from  the  weirs,  and  aijteam  engine  and  pump  fitted  up  and  worked  so  as 
to  dispose  of  the  leakage  in  like  manner  as  above  described  in  connection  with  the  scheme 
for  coffer  dams. 

For  the  purpc^o  of  removing  the  surface  water,  springs,  leakage,  snow,  ice  or  any 
other  accumulation  of  water  on  the  section,  one  or  more  steam  engines  and  pumps,  of 
approved  power  and  capacity,  must  be  provided,  delivered,  equipped,  fitted  up  and  worked 
by  the  contractor. 

The  lower  end  of  each  pump  must  be  placed  at  least  2  J  to  3  feet  below  the  bottom 
line  of  the  canal,  and  suitable  drains  made  to  carry  the  water  to  them,  the  whole  to  be 
arranged  in  the  most  advantageous  position  to  lift  the  water  and  dischai'geit  into  the 
Kiver  St.  Pierre,  or  of  disposing  of  it  in  some  other  way,  without  allowing  it  to  pass  on 
to  the  section  below. 

At  the  lower  end  of  Section  Na  9  a  dam  must  be  formed  to  prevent  water  passing 
on  to  or  coming  from  Section  No.  8,  as  well  as  to  direct  the  water  towards  the  pump. 

Contractors  should  bear  in  mind  that  the  respective  items  for  coffer  dams,  pumps  and 
machinery  for  unwatering  this  section  should  embrace  the  cost  of  their  construction, 
maintenance  and  removal,  as  well  as  the  replacing  of  them,  as  often  as  it  may  be  necessary, 
to  fully  carry  out  and  complete  the  works  connected  with  the  enlargement  of  the  canaL 

It  should  also  be  distinctly  understood  that  the  removal  of  all  snow  and  ice,  and 
every  expense  directly  or  indirectly  connected  with  unwatering  the  works,  to  the  full 
extent  above  described,  must  be  embraced  in  the  bulk  sums  stated  in  the  tender. 

In  all  matters  connected  with  the  prosecution  of  the  works,  or  in  making  arrange- 
menta  for  that  purpose,  the  contractor  must  be  governed  by  the  canal  regulations  and  the 
interpretation  put  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  mudt  further 
use  every  precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering 
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\iritb  the  navigation,  as  ha  will  be  held  strictly  and  legUly  liable  for  all'  damage,  loss  or 
detention  that  any  vessel,  when  passing  through  the  canal,  may  sustaiii  from  any  ofhs 
acta,  whether  such  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  oikr 
eause. 

There  are  to  be  only  two  classes  or  denominations  of  excaFation  recognized,  namdj, 
**  earth  "  and  "  rock,"  the  former  to  embrace  all  kindsof  materials  found  ia  widening  awi 
dei*pening  the  channel  and  other  cuttings,  except  absolutely  connected  "quarry  rock,' 
and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 

The  prices  tendered  for  these  items  to  cover  the  eptire  cost  of  removing  the  mstniah, 
UniBhing  up  the  cut  and  banks,  forming  and  grading  towing  path,  berme-bank  and  ditches; 
trimming  the  sides  of  the  cut  to  the  required  angle,  bottoming  the  whole  work,  asd 
completing  everything  connected  with  the  excavation  in  a  workmanlike  manner,  agreeablT 
to  the  foregoing  specitications  and  directions  of  the  officer  in  charge. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the  wbdi 
af  that  particular  class,  payments  will  be  made  only  according  to  the  comparatire  valae 
of  the  work  done  in  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
aaaigned  and  apportioned  in  manner  following,  via.  : — 

For  rock  excavation  below  level  of  towing  path  to  bottom  of  present  canal,  fcfwr-^ 
of  contract  price. 

For  the  removal  of  the  three  feet  above  bottom  line,  contract  price  and  proportioD  d 
balance,  so  that,  when  the  whole  shall  have  been  com]>leted,  the  aggregate  shall  be  tit 
same  as  if  the  whole  were  calculated  at  the  prices  stated  in  the  contract 

Tenders  will  not  he  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signaturaj,  tit 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  by  deposit  <'^ 
money  to  the  amount  oi  five  per  cent,  on  the  bulk  sum  of  the  contract. 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  <^ 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  becoma  sureties  for  the  carrying  out « 
these  conditions  as  well  as  for  the  due  performance  of  the  works  embraced  ia  the 
oontract. 

Immediately  after  the  person  or  pei-sons  whose  "Tender"  has  been  accepted sbaD 
have  entered  into  contract,  arrangements  must  be  made  for  providing  all  necessary 
engines,  pumps  and  derricks,  and  other  plant,  all  of  which,  together  with  the  mateml 
required  for  the  coffer  dams,  etc.,  must  he  delivered  in  the  vicinity  of  the  works  on  or 
before  t'le  15th  day  of  November  next,  and  such  preparations  made  to  facilitate  tb 
operations  as  will  fully  satisfy  the  Department  ol  Public  Works  that  the  whole  of  ^ 
works  embraced  in  the  oontract  can  be  fully  completed  on  or  before  the  26th  day  ^ 
April,  1879. 

Tenders  will  also  be  received  for  the  full  and  satisfactory  completion  of  the  works 
under  the  condition  of  the  contractor  bwng  allowed  the  months  of  March  and  Apn'« 
aach  of  the  years  IS79  and  1880,  or  in  the  aggregate  four  months  for  that  purjiose.    Th» 
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would,  of  course,  necessitate  the  construction  and  remoTal  of  the  dams  two  different  times^ 
at  both  the  upper  enti^ance  of  the  canal  and  lower  end  of  the  section,  i, «.,  the  constructioa 
of  dams  in  February,  1879,  and  their  removal  in  the  latter  end  of  April  of  that  year,  alab 
the  construction  of  dams  in  Febraary  1880,  and  their  full  and  complete  removal  by  ihe 
latter  end  of  April  of  that  year.  Steam  engines  and  pumps  would  also  have  to  be  twice 
placed  and  twice  removed,  and  it  is  probable  that  there  would  be  a  greater  extent  of 
actual  pumping  required.  It  would  also  necessitate  the  collecting  and  organizing  a  force 
of  men  at  two  different  times.  These  various  important  matters  should  be  duly  considered 
by  parties  offering  to  undertake  the  execution  of  the  work. 

JOHN  PAGE, 

Chuf  Engineer  of  Public  Works. 
Ottawa,  ^h  September,  1878. 
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APPENDIX  No.  45. 


LACHINE    CANAL 


SPECIFICATION  of  the    Work    to    he    done    on    SECIION   No. 

TEN  of  the   Enlargement. 


This  section  is  oq  the  south  of  the  guard  lock  and  weir  at  Lachioe,  and  is  about- 
1,400  feet  in  length  between  the  boundary  stakes  planted  at  its  up|)er  and  lower  ends. 
It  includes  all  the  works  connected  with  the  formation  of  a  new  channel  for  the  dLstance- 
above  stated,  the  construction  of  a  new  guard  lock  (gates  excepted)^  abutments  for  a 
•wing  bridge,  etc. 

The  canal  will,  for  the  most  part,  be  located  as  shown  on  the  general  plan  exhibited 
— the  centre  line  corresponding  nearly  with  that  marked  out  on  the  ground,  but  the^ 
Deptirtment  of  Public  Works  reserves  to  itself  the  right  of  changing  the  whole  or  any 
part  of  the  line  as  much  as  fifty  feet  either  to  the  right  or  to  the  left  qf  that  represented, 
and  of  altering  the,[H>sition  of  the  lock  and  bridge  one  hundred  feet  either  upwards  or 
downwards  from  that  indicated  on  the  plan.  These  changes,  it  is  to  be  clearly  and 
distinctly  understood,  may  be  made  either  before  the  works  are  commenced,  or  during 
their  progress,  without  giving  cause  for  any  increase  or  diminution  in  the  prices  tendered 
for  the  respective  items  of  work. 

The  canal  will  generally  be  made  one  hundred  and  fifty  feet  mean  width  between 

•  varface  water  line  and  bottom  ;   above  the  new  lock  it  will  be  sunk  to  the  depth   of 

fix  feet  below  the  top  of  the  mitrft  sills  of  the  present  guard  lock ;  below  tne  new  lock 

4he  bottom  will  be  left  two  feet  higher  or  sunk  four  feet  below  the  top  of  the  sills  of  the 

present  guard  lock. 

In  rock  cutting,  the  side  slopes  are  generally  to  be  made  one-fourth  horizontal  to 
•ne  vertical,  and  in  earth  or  clay  the  side  slopes  will  in  some  cases  be  made  to  air 
Angle  of  forty  five  degrees,  in  others  they  may  be  made  one  and  a  half  horizontal  t» 
«ie  Tertical. 
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All  angular  and  projecting  points  of  rock  on  the  sides  of  the  cut  are  to  be  broken  oflPj. 
aod  tho  side  slopes  in  both  earth  and  rock  excavation  must  be  trimmed  off  to  fair  and 
wniform  lines,  corresponding  to  those  marked  out  by  the  officer  in  charge. 

When  proceeding  with  the  works,  a  sufficient  quantity  of  suitaVile  clay  and  earth  for 
embankment  behind  the  lock  walls  and  biidge  abutments  must  be  saved  and  piled  at  a 
place  or  places  convenient  to  where  it  can  be  used  for  the  purposes  aientioned. 

All  the  other  earth,  clay,  old  spoil  bank  and  rock  excavated  from  the  prism  of  tho^ 
canal  and  lock  pit  must  be  hauled  beyond  the  upper  end  of  the  section  and  deposited  in 
^e  river  in  a  continuous  line  upwards. 

The  bank  thus  formed  ia  not  to  exceed  thirty  feet  in  width  on  top  when  carried  to 
the  height  of  the  present  pier,  and  it  must  be  airanged  so  as  to  be  close  up  to,  but  not  iiii 
*ny  way  interfere  with,  the  southern  line  of  Section  No.  1 1  or  the  contemplated  new 
karbor  works. 

In  forming  it,  care  must  be  taken  to  place  the  stones  from  the  excavation  along  the 
•uter  or  river  side  of  the  bank,  so  as  to  prevent,  as  much  as  possible,  the  current  and. 
motion  of  ice  cutting  into  or  destroying  it. 

Contractors,  when  tendering,  shotlld  bear  in  mind  that  tho  material  from  all  parts  of 
the  excavation  of  both  the  channel  and  lock  pit  (except  what  is  required  for  embankment 
in  the  rear  of  the  walls)  is  to  be  used  for  making  and  extending  a  bank  of  the  dimensions- 
above  described,  t.«.,the  bank  will  be  carriel  or  extended  as  far  up  stream  and  parallel  to 
the  new  entrance  works  as  can  be  formed  from  the  whole  material  excavated  on  tho 
section.  The  cost  of  handling,  hauling  and  depositing  the  material  in  the  manner  stated,. 
or  as  may  be  directed,  together  with  all  the  expenses  connected  with  forming  this  con- 
tinuous bank,  must  be  embraced  in  the  respective  prices  tendered  for  excavation. 

Tho  contractor,  dnnng  the  prosecution  of  the  works,  must  invariably  be  guided  by 
the  levels  given  and  the  lines  marked  out  by  the  engineer  or  officer  in  charge. 

None  of  the  stone  found  in  the  excavation  will  be  allowed  to  be  used  for  building 
purposes  in  connection  with  any  of  the  permanent  structures. 

The  seat  of  the  embankments  in  rear  of  the  lock  walls  and  bridge  abutments  must 
be  fully  cleared  of  all  loose  stones  or  other  objectionable  materials,  and  be  prepai'ed  in  the 
manner  required  by  the  engineer,  or  foreman  of  woiks,  whose  approval  must  be  had 
and  obtained  before  an  embankment  is  commenced.  The  mateiial  must  then  be  hauled 
on  to  the  respective  banks  in  carts  or  waggons,  and  laid  on  in  layera  not  exceeding  nine 
inches  in  depth  at  a  time  ;  and  if  the  work  be  done  at  a  dry  season  of  the  year,  water 
must  be  thrown  over  the  banks  to  assist  in  consolidating  them. 

Puddle  Beds — when  necessary  to  be  made  in  any  of  the  banks,  must  be  carried  up 
*  at  the  same  time  as  the  banks  are  formed.     They  must  be  made  of 

the  best  description  of  material  for  that  purpose  that  can  be  obtained  in  the  vicinity,  laid 
on  in  layers  not  exceeding  eight  inches  in  thickness,  each  of  which  miist  be  watered, 
properly  cut  transversely  and  longitudinally,  well  trodden  and  pounded,  and  everything 
done  that  mav  be  requii*ed  to  form  tUem  into  puddle  walls  impervious  to  water. 

Thore  are  to  be  only  two  cla«ses  or  denominauons  of  excavation  recognized,  namely,, 
''earth''  and  "rock;''  the  former  to  embrace  all  kinds  of  materials  found  in  the  old 
fpoil  banks  and  other  excavation  on  the  section,  except  absolutely  connected  **  quarry 
fock"  and  detached  stone  or  boulders  containing  one-third  of  a  cubic  yard  and  upwards. 
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The  prices  tendered  for  these  items  to  cover  the  entire  cost  of  removing  the  materials, 
And,  as  previously  stated,  forming  th«  range  of  river  bank  on  the  south  side  of  the  new 
•^nti-ance  channel,  finishing  the  prism  of  the  caual,  forming  embaukments  and  com- 
pleting everything  connected  with  the  excavation  of  the  section  in  a  workmanlike  and 
«atisfactory  manner,  agreeably  to  the  foi-cgoing  specitications. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of 
thft  whole  of  that  cliAs,  payments  will  only  be  made  according  to  the  comparative  v»ln« 
ot  the  work  done,  with  reference  to  the  prices  tendered,  which  pro  rata  rates  shall  be 
■assigned  and  apportioned  in  such  a  manner  that,  when  the  whole  work  shall  have  been 
executed  and  completed,  the  aggregate  amount  shall  be  the  same  as  when  the  refspective 
total  quantities  are  calculated  and  extended  at  the  prices  stated  in  the  contract. 

GuABD  Lock — to  be  270  feet  in  length  between  the  gate  quoins,  45  feet  in  width 
between  the  side  walls  at  the  le/el  of  the  lower  reach,  and  the  bottom 
of  it  must  be  so  airanged  that  the  top  of  the  mitre  sills  shall  be  five  feet  lower  than  those 
in  the  present  guard  lock. 

It  will  be  constructed  of  dressed  stone  masonry,  laid  in  hydraulic  cement  mortar, 
placed  upon  a  foundation  prepared  as  herein  described,  and  the  upper  wings  of  it  will  be 
extended  to  form  bearings  for  a  swing  bridge  to  carry  the  travel  of  what  is  called  the 
Jower  Lachine  road. 

The  pit  and  fodniation  for  the  structures  to  be  made  of  suitable  dimensions  to  admil 
the  side  walls,  recesses,  wings,  etc.,  and  to  correspond  with  such  lines  as  will  be  marked 
out  by  the  officer  in  charge ;  the  upper  or  earth  portion  to  have  such  slopes  as  may  be 
reN^uired  for  the  stability  of  the  banks  during  the  building  operations. 

In  the  lower  or  rock  portions  of  the  pit  the  sides  are  to  be  made  perpendicular,  and 
a  space  of  one  foot  lett  for  concrete  in  rear  of  the  walls.  \ 

The  material  excavated  from  the  lock  pit  must,  as  before  stated,  be  hauled  and 
placed  so  as  to  extend  the  bank  to  be  formed  on  the  lower  or  southern  side  of  the  nev 
•entrance  channel. 

If  solid  and  suitable  rock,  in  thick  layers,  is  found  at  the  proper  level,  at  the  place 
whei'e  the  lock  is  to  be  built,  the  walls  will  be  commenced  upon  it ;  but  if  the  rock  be 
unsound,  the  fissures  in  it  numerous,  or  the  strata  be  thin  or  irregular,  a  floor  of  pine 
timber  covered  with  3-inch  pine  plank  will  be  laid  at  a  height  to  form  a  beaiing  snrffioe 
for  the  walls. 

In  the  latter  case  the  Foundation  Timbers  are  to  be  of  pine,  12  inches  sqaare,  of 
the  full  length  to  reach  across  the  chamber  and  space  to  be  occupied  by  the  walls  on  both 
«ides  ;  but  occasionally  two  timbers  may  be  used  to  make  up  this  distance,  one  of  which 
must,  however,  extend  from  the  rear  line  of  one  vnxW  and  across  the  chamb^  to  18  inehes 
under  the  front  edge  of  the  wall  on  the  opposite  side. 

They  are  to  be  laid  9  inches  apart  through  the  chamber,  6  inches  apart  above  fhe 
mitre  sills,  and  at  the  lower  end  of  the  lock ;  they  must  be  scribed  to  the  rook,  and 
placed  on  a  bed  of  mortar  or  of  concrete,  as  circumstances  may  require.  The  spaoes 
between  them  must,  immediately  after  they  are  satisfactorily  laid,  be  filled  with  concrete, 
well  rammed,  and  their  tops  must  be  dubbed  to  an  uniform  surface,  to  afford  a  fair  bear- 
ing for  the  plank. 

Mitre  Sill  Platformb — to  be  14  feet  in  width,  made  up  of  timbers  12  incbei 

square,  and  of  a  length  to  reach  from  rear  to  i«ar  of  the 
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-^walls,  all  of  which  must  be  counterhewn,  well  jointed  with  a  plane,  so  as  to  make  Water- 
tight joints  for  their  entire  length  and  depth.  They  are  to  be  secured  by  live  wrought 
iron  screw-bolts  (1 J  inches  diameter)  passing  horizontally  through  the  platfoim. 

Both  ends  of  each  of  the  three  middle  bolts  niust  have  double  nuts  and  washers,  in 
order  to  form  a  connection  with  shackle-bolts  that  pass  down  into  the  rock  and  are 
secured  in  such  a  manner  as  may  be  directed. 

The  joints  throughout  must  be  well  caulked  with  at  least  two  thread*  of  oakum,  and 
every  precaution  adopted  to  render  the  whole  water-tight. 

The  platforms  are  to  be  laid  throughout  in  a  full  bed  of  mortar  and  secured  to  the 
:rock  with  fox  and  key-bolts,  and  at  the  outer  edge,  on  both  sides,  will  be  connected  with 
a.  stop-water  timber  let  into  the  rock. 

Stop- Waters. — If  the  rock  underneath  is  sound,  instead  of  sheet  piles  at  the  upper 
and  lower  sides  of  the  mitre  sill  platforms,  checks  are  to  be  cut  in 
the  rock  4  inches  or  more  in  depth  and.  12  inches  wide,  extending  across  the  whole  width 
of  the  foundation,  into  each  of  which  must  be  fitted  a  timber  12  inches  wide,  and  of 
sufficient  height  to  form  a  close  joint  with  the  outer  timbers  of  the  platform.  Before  a 
stop- water  is  placed  in  its  berth,  a  piece  of  duck  or  'canvas,  well  saturated  with  white 
lead,  must  be  laid  for  the  full  length  and  width  of  the  check  ;  the  upper  timber  must  also 
be  embedded  in  white  leafll,  and  the  whole  secured  to  the  rock  with  fox  and  key-bolts,  1 J 
inches  diameter,  placed  not  more  than  10  feet  apart. 

Stop-wators,  similar  to  those  above  described,  are  to  be  placed  at  the  upper  sides  of 
the  recesses. 

If  the  rock  is  sound  and  of  a  durable  nature,  at  the  level  necessary  to  afford  an 
uniform  depth  of  6  feet  below  the  top  of  the  mitre  sill  of  the  present  guard  lock,  no 
timber  will  be  used  for  a  chamber  floor. 

Flooring. — In  the  recesses,  and  wheie  required,  two  courses  of  pine  plank  are  to  be 
laid ;  the  flrst  3  inches  in  thickness,  and  the  second  2  inches  thick.  They 
are  all  to  be  jointed  with  a  plane,  and  when  being  laid  must  be  driven  up  to  water-tight 
joints ;  every  three  feet  in  width  of  planking,  in  both  courses,  must  break  joints  at  least 
4  feet ;  and  the  upper  course  must  in  all  cases  break  joints  both  lengthwise  and  trans- 
versely with  the  one  underneath. 

The  lower  course  to  be  fastened  with  white  oak  treenails,  9  inches  long  and  1 J 
inches  diameter,  two  in  each  end  of  a  plank  and  one  on  alternate  sides  at  every  crossing 
of  a  timber ;  it  must  be  dubbed  to  an  uniform  surface  before  the  second  course  is  laid — the 
latter  to  be  fastened  with  pressed  spikes,  two  at  each  end  of  a  plank  and  one  at  each 
crossing  of  a  timber,  on  alternate  sides  of  the  plank. 

In  case  it  becomes  necessary  to  lay  a  timber  foundation  through  the  chamber,  either 
as  a  whole  or  in  part,  only  one  course  of  flooring  plank  wifl  be  used. 

Mitre  Sills — to  be  of  the  best  description  of  white  oak  timber,  properly  squared 
and  di-essed  with  a  plane.    They  are  to  be  framed,  mortised,  tenonned 
and  secured  in  the  manner  shown  on  a  detailed  plan  to  be  furnished. 

The  main  sills  are  to  be  49  feet  long,  let  2  feet  into  the  wall  at  each  end  ;  they,  as 

weD  as  the  braces,  must  be  of  a  size  to  stand  19  x,19  inches  when  dressed.     The  mitre 

-sills  are  to  be  19  x  19  inches,  checked   3   inches  into  the  platform  timbers,  and  are  to  be 

Jj 
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tenonDed  into  each  other  at  the  mitre,  and  at  the  toe  tenonned  and  boxed  into  the  main 
sill.  A  check  3  inches  deep  is  to  be  cut  in  the  lower  edge  of  the  mitre  sills,  to  receive 
the  ends  of  the  first  course  of  planking.  Before  thej  are  put  together,  all  the  mortises, 
tenons  and  joints  must  be  well  coated  with  white  le^d ;  and,  when  about  to  be  placed  in 
their  berths,  a  strip  of  canvas,  well  saturated  with  boiling  tar,  is  to  be  placed  in  the  check 
formed  in  tlie  platform,  into  which  the  mitre  sills  are  to  be  embedded. 

The  mitre  and  main  sills  are  to  be  connected  by  straps  of  wrought  iron,  3  J  inches 
wide  and  fire-eighths  (§)  of  an  inch  thick,  let  in  flush,  fastened  with  bolts,  and  arranged 
as  shown  on  plan.  The  holes  through  them  must  be  punched  so  as  to  i*etain  the  ^11 
strength  of  the  iron  ;  the  bolts  are  to  be  one  inch  and  a  half  (1^)  diameter,  have  upset 
heads — one-hall  of  them  to  be  2  feet  4  inches  long  and  well  ragged  at  the  point — the 
other  half  to  be  3  teet  or  more  in  length,  fox-wedged  and  let  into  the  rock  under  iha 
platform. 

Masonry. — The 'side  walls  of  the  new  lock  will  be  commenced  as  near  to  the  level  of 
6  feet  below  the  top  of  the  mitre  sills  of  the  present  guard  lock  as 
circumstances  will  permit,  and  be  carried  to  about  the  same  level  as  the  latter  or  to  a 
height  of  23  feet  8  inches. 

The  chamber  walls  are  to  be  "9  fett  wide  at  bottom,  with  couuterfoiia  in  rear,  6  feet 
long  in  line  of  wall  and  3  feet  projection,  placed  not  more  than  12 J  feet  apart;  the 
recesses  are  to  be  2  feet  8  inches  deep  at  top,  d^  feet  wide  at  bottom. 

The  face  of  the  chamber  and  wings  is,  throughout,  to  have  a  batter  of  one  in  twenty- 
four  ;  but  the  recess  walls  are  to  be  carried  up  plumb  on  both  front  and  reai*,  except  for 
a  distance  of  about  28  feet  in  the  centre,  where  a  frost  batter  will  be  formed. 

The  back  of  the  chamber  and  wing  walls  will  be  carried  up  plumb  to  within  5  feet 
of  the  top,  thence  batter  to  the  rear  line  of  the  coping,  and  the  counterforts  will  terminate 
within  5  feet  of  the  top  of  the  coping. 

All  the  masonry  of  the  lock  must  be  of  approved,  sound  and  durable  stones  ;  those 
forming  the  face  work  must  be  of  the  best  class  of  gray  limestone,  free  from  drys,  seams 
or  other  defects,  and  must  be  at  least  equal  in  every  respect  to  the  best  of  the  stones  used 
in  the  present  luard  lock  at  Lachine. 

The  face  stones  must  be  of  an  uniform  texture  and  color  and  laid  in  regular  courses ; 
the  ashlar  work  may  vary  from  1 2  to  30  inches  in  fieight,  the  thickest  coui-ses  invariably 
to  be  placed  at  the  bottom,  and  diminish  upwards  in  regular  succession  to  the  course 
under  the  coping  ;  but  when  a  course  of  cut  stone  exceeds  18  inches  in  height,  the  face  of 
the  chamber  may  be  made  up  of  two  courses  of  stones  of  equal  height. 

From  the  lower  end  of  the  lock  to  6  feet  above  the  recess  quoins,  and  from  the  head 
to  1 2  feet  below  the  hollow  quoins,  the  face  work  is  to  be  of  cut  stone,  dressed  and  laid  so 
that  the  beds  and  end  joints  shall  not  exceed  three-sixteenths  of  an  inch. 

The  chamber  walls  between  the  points  above  mentioned  are  to  be  faced  with  a  good 
description  of  coursed  boucharded  work  (coping  excepted),  laid  so  that  the  beds  and  end 
joints  shall  not  exceed  three-eighths*  of  an  inch. 

Cut  Stones — to  be  neatly  dressed  and  boucharded,  made  square,  bevelled  or  other- 
wise suited  to  the  positions  they  are  to  occupy  in  the  work.     Their 
arrises  must  be  kept  good,  their  upper  and  lower  beds  made  parallel  and  their  end  jomts 
in  all  cases  kept  full  for  at  least  two-thirds  the  depth  of  their  beds. 
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The  back  part  of  the  stones  must  be  baminei'ed  or  picked  off  to  such  lines  that  the 
backing  stones,  when  laid,  may  form  with  them  joints  not  exceeding  one  inch  in  width 


The  face  stones  to  consist  of  headers  and  stretchers,  the  latter  to  be  at  least  3  feet 
long  in  line  of  wall  and  not  less  than  two  and  three  feet  depth  of  bed  in  the  alternate 
coHrses.  In  each  course*  must  be  headers  of  at  least  two  feet  length  of  face  and  4  J  feet 
depth  of  bed,  placed  not  more  tjian  eleven  (11')  feet  apart  from  centre  to  centre.  The 
headers  in  each  course  are  to  be  arranged  as  nearly  as  possible  mid-way  between  those  in 
the  course  immediately  below. 

No  two  vertical  joints  in  adjoining  courses  are  to  be  nearer  each  other  than  12  inches, 
and  care  must  be  taken  that  the  bond  in  rear  of  the  face  stone  is  properly  formed 
throughout. 

When  the  face  stones  are  over  24  inches  in  height,  the  depth  of  bed  of  the  stretchers 
in  the  alternate  courses  must  be  at  least  Ij^  times  their  height,  and  the  headers  2^  times 
their  height,  and  in  all  cases  the  tail  of  a  header  must  have  a  width  of  two-thiixls-  (|)  the 
length  of  its  face. 

Hollow  Quoins — to  be  alternately  headers  and  stretchers,  the  former  at  least  -ij 
feet  face  and  5^  feet  depth  of  bed  ;  the  latter  5^  feet  face  and  4^ 
feet  bed  in  the  top  courses,  increasing  in  dimensions  downwards  at  a  rate  suited  to  the 
batter  of  the  wall.  The  headers  are  to  be  checked  so  as  to  bond  at  least  one  foot  over 
the  face  stones  of  the  recess.  The  nose  of  the  quoins  to  be  rounded,  the  radius  gradually 
increasing  downwards  at  a  rate  corresponding  to  the  batter  of  the  wall ;  the  hollow  to  be 
dressed  out  true  and  smooth  to  a  radius  of  8  inches,  from  which  the  heel  is  to  run  off 
obliquely  to  the  line  of  the  wall.  Patterns  for  the  hoUow  quoins  will  be  furnished  by 
the  engineer,  after  the  contractor  has  given  the  height  of  the  courses  he  intends  to  use. 

Kecess  Quoins — to   be  also   4J  x  5^  feet,  and  6^  x  4J  feet,  laid  alternately  out- 
bond  and  in-bond,  bevelled,  as  shown  on  plan  ;  the  headers  to  be 
checked  so  as  to  make  return-bond  with  the  ashlar  of  the  recess. 

Chain  Wells  and  Man-Holes. — There  are  to  be  eight  chain  wells  in  the  position 

indicated  on  the  plan  ;  each  well  will  be  two  feet 
square  inside,  and  the  man-holes  from  them  to  the  front  of  the  lock  walls  are  to  be  made 
at  the  angles  and  widths  to  permit  the  play  of  the  chains,  and  of  such  height  as  the 
engineer  may  direct. 

The  sills  and  lintels  to  be  of  stone  sufficiently  large  to  reach  across  the  opening  and 
one  foot  on  each  side ;  the  bottom  to  slope  towards  the  inside  of  the  lock,  so  as  to  prevent 
the  chain  when  slack  Todging  in  the  man-holes ;  sheaves  for  the  drag  chains  are  to  be 
inserted  and  secured  near  the  upper  inner  angles  of  the  man  holes.  The  face  stones  of 
the  wells  and  man-holes  to  be  of  like  dimensions,  and  cut  in  like  manner  as  the  face  walls 
of  the  recess,  and  are  to  be  properly  bonded  over  and  with  each  other  at  the  angles. 

^  Checks. — ^For  the  reception  of  stop-water  timbers,  two  checks  are  to  be  formed  in 
the  face  of  the  wings  at  both  ends  of  the  lock ;  they  are  to  be  arranged  as 
shown  on  plan,  be  2  feet  apart,  12  inches   wide  and  6  inches  deep  at  the  top,  and  made 
plumb  in  the  rear. 

Coursed  Work — for  the  face  of  the  chamber  walls  may  be  9  inches  high  and  pp  wards, 

but  a  course  once  commenced  must  be  continued  the  same  height 

throughout,  and  in  no  cases  will  more  than  two  courses  be  allowed  to  make  up  the  height 

of  one  course  of  cut  stone.     They  must  be  at  least  20  and  30  inches  depth  of  bed  in  the 
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alternate  courses,  and  have  not  less  than  2  feet  length  of  face  in  line  of  wall.  In  ever? 
course  there  are  to  be  headers  of  at  least  20  inches  length  of  face  and  4  feet  depth  of  bed, 
placed  not  more  than  12  feet  fi*om  centre  to  centime. 

In  all  cases  the  rear  part  of  both  headers  and  stretchers  must  be  at  least  two-thirds 
the  length  of  their  face. 

The  face  of  the  stones  must  be  dressed  to  the  batter  of  the  wall,  boucharded  and  the 
arrises  kept  good.  The  upper  and  lower  beds  must  be  made  parallel  for  their  entire 
depth,  and  the  end  joints  kept  full  for  at  least  9  inches  back  from  the  face.  The  whole 
to  be  dressed  so  that  the  horizontal  and  vertical  joints  of  the  stone,  when  in  place,  shall 
not  exceed  three-eighths  of  an  inch. 

Backing — to  be  of  an  approved  class  of  large,  well-shai>ed  stones  not  less  than  6 

inches  in  thickness  and  4  feet  area  of  bed,  laid  level  in  full  mortar  beds 

and  properly  bonded  throughout  the  wall ;  where  the  depUi  of  the  fice  stone  equals  or 

exceeds  12  inches,  two  thicknesses  of  backing  may  be  used,  provided  their  joint  depth  does 

not  exceed  that  of  the  face  work. 

The  lower  beds,  if  necessary,  must  be  picked  off  so  as  to  insure  an  ^  uniform  and 
equal  bearing  on  the  course  below.     No  pinning  will  be  permitted. 

The  edges  of  all  thin  wedge-shaped  stones  must  be  broken  off  so  as  to  be  at  least  6 
inches  thick,  but  if  the  bevelled  part  still  exceeds  one-fourth  the  area  of  the  atone,  it  must 
be  still  further  reduced.  After  this  has  been  done,  the  atone  laid  and  the  vertical  jomt3 
properly  grouted  up,  the  oblique  portion  may  be  brought  to  a  level  for  the  next  course. 

The  backing  stones  must  in  all  cases  be  laid  on  their  broadest  beds^  and  the  stone 
against  a  face  header  must  occasionally  extend  to  the  rear  line  of  the  wall.  The  black 
limestone  used  for  ordinary  building  purposes  in  Montreal  will  not  be  allowed  in  the  work. 

Coping  SxoNES-^-of  the  chamber,  recesses   and  wing  walls  are  to  be  4   feet  wide  on 

top,  increasing  in  width  downwards  to  the  frost  batter  in  the  rear 

and  to  the  face  batter  of  the  walls,  except  in  the  recesses,  where  the  face  will  be  plumb. 

They  ai*e  to  be  at  least  15  inches  in  height  of  course,  and  not  less  than  4  feet  long  inline 

of  wall. 

Coping  of  a  like  height,  but  for  the  most  part  in  larger  pieces,  will  extend  over  Uie 
buttresses  for  the  chain  wells,  for  the  arrangements  of  which,  as  well  as  for  the  quoins,  a 
detailed  plan  will  be  furnished. 

The  lower  quoin  coping  must,  however,  be  at  least  6^  feet  square  on  top  and  2  feet 
depth  of  bcni. 

The  lower  bed  and  joints  of  each  stone  must  be  kept  full,  the  upper  bed  and  face 
neatly  dressed  and  the  inner  top  arris  rounded  off  to  a  radius  of  three  inches.  The  whole 
to  be  laid  so  that  the  horizontal  and  vertical  joints  shall  not  exceed  ^  of  an  inch. 

A  dowel,  4  inches  long,  1^  inch  iron,  to  be  inserted  in  every  joint  15  inches  back 
from  the  face  and  6  inches  from  the  top. 

Checks — for  the  reception  of  stop-water  timbers  are  to  be  formed  on  the  face  sides 
of  the  lower  wing  walls  and  above  the  guard  gate^  two  on  each  side  of  the 
channel  way  at  the  respective  places ;  they  are  to  be  2  feet  apart,  1 2  inches  wide  and  6 
inches  deep  at  the  top,  and  made  so  they  can  be  carried  up  plumb  in  the  rear. 
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Bridge  Seat,  Guard  Gate,  etc. — ^To  form  bearings  for  a  swing  bridge,  walls  are 

to  be  extended  upward  in  continuation  of  those 
of  the  lock,  in  which  recesses  are  to  be  formed  and  other  arrangements  made  for  a  guard 
gate,  such  as  will  occupy  a  horizontal  position  when  not  in  use,  and  stand  vertically  when 
required  to  shut  off  the  water. 

These  walls  are  generally  to  be  made  9  feet  wide  at  bottom  and  have  a  face  batter  of 
one  in  twenty  four ;  they  are  to  be  curved  at  the  upper  end  and  be  of  the  respective 
lengths,  shapes  and  dimensions  represented  on  the  general  plan.. 

They  are  for  the  most  part  to  be  of  a  like  class  of  masonry,  laid  throughout  in 
hydraulic  cement  mortar,  as  described  for  the  chamber  walls  of  the  lock  ;  the  whole  to  be 
arranged,  recessed,  curved  and  otherwise  adapted  for  the  toe  and  heel  as  well  as  for  the 
turntable  on  which  the  bridge  is  to  move,  and  all  other  work  connected  with  the 
masonry  done  that  may  be  requii:ed  to  cany  out  efficiently  and  satisfactoiily  the  contem- 
plated design. 

The  foundation  of  the  wall  for  carrying  the  heel  track  of  the  bridi^e  is  to  be  at  least 
six  feet  below  the  surface  of  the  embankment  in  rear  of  the  lock  wall,  and  that  part  of  the 
foundation  for  the  seat  of  the  turntable  north  of  the  side  (wall  is  to  be  laid  at  8  feet 
below  the  top  of  the  lock  coping,  and  must  be  formed  either  of  timber  and  plank  or  a 
stratum  of  concrete,  as  may  be  directed. 

The  coping  stones  are  to  be  at  least  15  inches  in  depth ;  on  the  side  walls  or  extension 
of  those  of  the  lock  they  are  to  be  4  feet  in  width  an  top  and  those  on  the  turntable 
pier  must  be  from  4  to  6  feet  in  width,  according  to  their  position,  so  as  to  form  a  circle 
to  support  the  track  for  the  rollers.  They  must  all  be  full  bedded  throughout  and  dressed 
so  as  to  lay  to  joints  not  exceeding  one- fourth  of  an  inch,  and  the  top  must  have  a  fair 
surface,  be  neatly  boucharded  and,  where  required,  the  outer  top  arrises  are  to  bo  rounded 
off.  .  * 

The  pivot- stone  is  be  not  leus  than  G  feet /Square  and  2  feet  depth  of  bed  ;  the  space 
between  it  and  the  outer  range  of  coping  must  be  filled  in  with  stone  the  same  thickness 
as  the  latter,  properly  dressed  and  jointed  to  the  width  and  be  at  least  3  J  feet  in  length. 

• 

The  descent  from  the  lock  wall  coping  at  the  lower  end  on  both  sides  is  to  l:>e  made 
by  means  of  a  flight  of  steps  not  exceeding  nine  inches  jise,  cut  out  of  the  solid,  for  the 
full  width  of  coping,  treads  to  be  of  an  uniform  width  of  at  least  1 2  inches. 

A  dight  of  steps  2j^  feet  in  length  is  also  to  be  cut  out  of  the  solid  to  form  a  side 
ascei^t  to  the  bridge  at  both  ends  and  on  both  sides. 

At  all  the  four  corners  of  the  bridgo,  circular  parapet  walls  are  to  be  built  and  piers 
carried  up ;  these  walls  are  to  be  of  cut  stone  and  all  the  workmanship  and  materials 
connected  with  them  must  be  of  the  best  class. 

Guard  Gate. — At  about  40  feet  above  th6  upper  quoins  of  the  rock,  a  recess  is  to 
be  made  in  both  of  the  side  walls,  as  well  as  in  the  bottom,  for  a 
guard  gate.  This  gate  is  to  be  so  arranged  as  to  occupy,  a  horizontal  position  below  the 
bottom  of  the  channel  when  not  in  use,  and  to  stand  vertically  when  required  to  shut 
oft  the  water.  The  recesses  in  the  walls  are  to  be  20  feet  in  length,  parallel  with  the 
channel  and  are  to  have  quoins  of  like  dimensions,  arranged  in  a  similar  manner  as 
described  for  those  connected  with  the  recesses  of  the  lock. 
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J^iST,  For  2  feet  above  and  3  feet^below  the  vertical  lines  of  the  recesses  in  the  side  oralis, 
or  for  a  distance  of  25  feet,  the  bottom  is  to  be  sunk  4  J  feet  lower  than  tha.t  of  the 
channel  for  at  least  3  feet  beyond  the  face  lines  of  the  walls  on  both  sides.  On  the 
bottom  of  this  horizontal  recess,  ranges  of  pine  timber  of  the  full  length  to  extend  at  least 
18  inches  under  the  side  walls  are  to  be  laid  12  inches  apai*t  upon  full  beds  of  cement 
mortar,  and  the  spaces  between  them  filled  with  concrete. 

At  the  up-stream  side  of  the  recess,  a  wall  of  timber  2^  feet  or  more  in  thickness  is  to 
be  carried  up  to  the  height  of  the  bottom  of  the  channel  and  connected  with  a  stop-wat&r 
timber  let  into  the  rock  underneath  and  secured  as  described  for  the  stop-waters  at  die 
mitre  sill  platforms.  The  timbers  forming  this  wall  must  be  dressed  and  jointed  with  a 
plane,  be  fastened  to  each  other  horizontally  with  screw-bolts,  and  vertically  to  the  rock 
underneath  with  such  a  number  of  fox- wedged  bolts  of  l^inch  iron  as  oiay  be  directed 
at  the  time  when  this  portion  of  the  work  is  in  progress. 

At  the  lower  or  lock  sid^  of  the  recess,  a  platform  of  dressed  and  well-jointed  oak 
timber  of  at  least  five  feet  in  width  is  to  be  laid  at  a  few  inches  below  the  bottom  level  of 
the  channel,  the  timbers  of  which  are  to  be  secured  to  each  other  with  three  or  more  bolts 
1^  inches  diameter  passing  horizontally  through  them,  the  ends  of  the  bolts  to  have 
double  nuts  and  washers  and  be  connected  with  shackle-bolts  passing  down  into  aad 
secured  to  the  rock. 

The  breast  of  the  recess  is  also  to  be  of  dressed  and  well-jointed  timbers  of  a  h^gbt 
to  make  up  the  space  between  the  bottom  ot  the  recess  and  lower  side  of  the  platform. 

The  lower  timber  of  the  breast  is  to  be  checked  to  receive  the  ends  of  the  plank  witi 
which  the  bottom  of  the  recess  is  to  be  floored,  and  the  lower  timber  of  the  platform  is  to 
be  checked  to  receive  the  ends  of  the  floor  plank  of  the  lock  recess. 

The  timber  on  the  up-stream  side  of  the  platform  must  be  of  the  best  description  o£ 
white  oak,  18  x  20  inches,  and  is  to  have  the  up-stream  upper  edge' hollowed  out  for  the 
gate  as  shewn  on  plan. 

All  the  timber  of  the  platform,  breast  and  recess  must  be  of  sufficient  length  to  reach 
across  the  channel- way  and  pass  at  least *1 8  inches  into  the  walls'on  both  sides. 

Tlie  space  under  the  platform  and  bet>veen  it  and  the  breast  must  be  filled  tk 
concrete  and  everything  done  to  render  the  whole  water-tight. 

In  the  event  of  it  being  subsequently  determined  to  form  the  upper  biVast  of 
masoniy,  a  larger  space  must  be  excavated  for  it,  and  the  wall  must  be  built  of  large 
blocks  of  stone  laid  on  the  top  of  the  recess  floor  and  carried  up  to  within  a  few  inches 
of  the  channel- way. 

Mortar. — The  whole  masonry  of  the  locks  and  other  structures  above  described 
must  be  laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with 
clean,  large  grained,  sharp   sand,  generally  in   the  proportion  of  two  of  sand  to  one  of 
cement,  or  such  other  proportions  as  may^be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and  until  uKd 
must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided  by 
the  contractors.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  officer  in 
charge. 
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Grout  shall  be  made  either  by  adding  a  sufficient  quantity  of  water  to  well-tempei-ed 
rich  mortar,  or  by  using  about  one  and  a  half  of  clean,  sharp  sand  to  one  of  cement  and 
Etdding  as  much  water  as  may  be  required  to  make  the  whole  run  freely  when  properly 
mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be  washed. 

When  the  works  are  in  progress,  the  walls  must  be  kept  free  from  all  improper 
materials,  and  both  the  face  stones  and  backing  must  be  well  washed  if  clay  or  other  soil 
£icLlieres  to  theip,  and  in  warm  weather  the  beds  and  joints  of  the  stone  must  be  moistened 
^writh  water  before  they  are  laid. 

In  case  the  walls  or  any  portion  of  them  are  allowed  to  remain  in  an  unfinished 
^t^ate  over  winter,  the  contractor  must  cover  them  in  such  a  manner  as  will  thoroughly 
protect  them  from  the  action  of  frost. 

Contractors  should  bear  in  mind  when  tendering,  that  black  limestone,  such  as  used 
for  ordinary  building  purposes  in  Montreal,  will  not  be  allowed  in  any  part  of  the  work 
connected  with  the  section. 

CoNCRErE, — where  used,  must  consist  of  an  approved  quality  of  stone,  broken  to  cubes 
of  1 J  inches,  thoroughly  mixed  with  fresh  hydraulic  cement  and  clean, 
sharp  sand,  in  such  proportions  as  may  he  i-equired. 

Order  of  Building. — ^The  walls  are  to  be  carried  up  in  such  a  manner  as  not  t* 
have  more  than  two  unfinished  courses  at  one  time,  and  s« 
that  one  wall  shall  not  be  carried  up  more  than  one  course  higher  than  the  other. 

The  stones  must  be  prepared  for  the  respective  places  they  are  to  occupy  in  th« 
^work  before  they  are  brought  on  to  the  walls  ;  and  all  the  vertical  joints  of  one  course 
are  to  be  properly  grouted  up  before  another  course  is  commenced. 

Suitable  derricks  or  other  approved  machinery  for  handling  and  laying  the  stont 
must  be  provided  by  the  contractor,  and  every  precaution  adopted  to  g^iard  against 
disturbing  the  stones  after  they  are  laid. 

From  the  foundation  up  to  the  top  of  the  rock,  the  spaces  )>etween  the  walls  and 
sides  of  cut  are  to  be  filled  with  concrete,  or  so  much  of  them  as  may  be  directed. 

Puddle  Bed — in  rear  of  the  lock  walls  to  be  3  feet  in  width,  carried  the  entirt 
height ;  it  must  be  made  of  the  best  description  of  material  that  can 
he  obtained  in  the  vicinity,  laid  on  in  layers  not  exceeding  8  inches  in  thickness,  each  of 
which  must  be  watered,  properly  cut  transversely  and  longitudinally,  well  trodden  and 
pounded,  and  everything  done  to  render  'the  whole  impervious  to  water.  Puddle  beds 
where  required  at  other  places  are  to  be  made  in  a  similar  way,  and  of  such  dimensions 
as  may  be  du-ected. 

The  embankments  at'  the  back  of  the  walls,  made  up  in  the  manner  before  described, 
are  to  be  at  least  25  feet  in  width,  and  have  a  declivity  of  6  inches  outward  from  the 
lock,  to  such  ditches  as  may  be  required  to  carry  off  the  surface  water. 

The  superstructure  of  the  swing  bridge,  also  the  machinery  required  for  working  it, 
as  well  as  the  lock  gates,  will  be  made  separate  contracts  ;  but  all  the  masonry  required 
lo  be  done  on  the  section  is  to  be  built  by  the  contractor  for  the  lock. 
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In  all  matters  connected  with  the  prosecution  of  the  works,  th«  transportation  and 
deliyery  of  materials  of  any  kind  required  for  them,  or  in  making  arrangements  for  these 
purposes,  the  contractor  m«st  be  governed  by  the  canal  regulations  and  the  interpreta- 
tion put  upon  them  by  the  officer  entrusted  with  that  duty  ;  he  must  further  use  ct-btj 
precaution  to  guard  against  interrupting,  impeding  or  in  any  way  interfering  -with  the 
navigation,  as  he  will  be  held  strictly  and  legally  liable  for  all' damage,  loss  or  detentioi 
that  any  vessel,  when  passing  through  the  canal,  may  sustain  from  any  of  his  acta, 
whether  such  may  result  from  a  desire  to  prosecute  the  works,  inattention  or  any  other 
cause. 

Before  the  existing  roadway  which  paases  through  the  section  is  obstructed  or  in  any 
way  disturbed,  the  contractor  must  provide,  at  his  own  cost  and  expense,  satisfactcHT 
means  for  the  public  travel  to  pass  freely  at  this  place,  either  by  the  construction  of  & 
temporary  bridge,  or  some  other  way,  by  which  the  general  travel  will  be  acconunodatad. 
It  is  further  to  be  clearly  and  distinctly  understood  that  he  (the  contractor)  shall  be  hdd 
strictly  and  legally  liable  and  responsible  for  keeping  the  crossing  in  such  a  condition 
that  it  can  be  safely  used  during  the  whole  time  the  work  is  in  progress,  and  that  he  will 
remove,  at  his  own  cost,  when  directed,  any  bridge  or  temporary  means  of  crossing  that 
may  have  been  left  or  formed. 

It  is  further  to  be  clearly  and  distinctly  understood  that  the  contractor  for  tliis 
section  shall  give  every  facility,  that  the  engineer  in  charge  may  consider  reasonable  and 
fair,  in  the  way  of  access  to  Section  No.  11. 

Parties  tendering  are  especially  requested  to  bear  in  mind  that  all  the  woii»  d 
excavation  on  this  section  must  be  proceeded  with  during  the  present  winter,  and  that 
arrangements  must  be  made  for  carrying  them  on  in  an  expeditious  and  satisfactoiy 
manner  as  soon  as  the  person  whose  tender  has  been  accepted  shall  have  been  notified  to 
that  effect  by  the  Department  of  Public  Works. 

The  bulk  sum  tendered  for  unwatering  the  works  must  embrace  the  cost  d 
constructing  all  coffer-dams  required  to  keep  out  the  water  of  the  River  St  Lawrence,  as 
well  as  that  of  the  present  canal,  and  to  guard  against  leakage,  springs  or  surface  drain- 
age, together  with  the  expense  of  pumping,  baling,  removing  ice  and  snow,  and  every 
contingency  directly  or  indirectly  connected  with  unwatering  the  lock  pit  and  adjoining 
reaches  of  the  cannl,  duiing  the  progress  of  the  operations,  and  up  to  the  full  completion 
of  the  whole  undertaking,  and  the  satisfactoiy  removal  of  all  coffer  dams  and  other 
temporary  works. 

Detailed  Plans. — The  plans  exhibited  are  only  intended  to  show  the  comtemplated 
arrangements   and  general   mode  of  construction,  but  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality,  and  for  all  such  parts 
of  the  structures  as  may  be  required,  will  be  furnished  as  the  works  proceed. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  temporary  roads,  or  for  placing  and  preparing  materials  beyond  tlie 
limits  of  the  unoccupied  canal  lands  adjoining  the  section. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  furnish 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  tbe 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  foregoing 
specification. 

All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective  kinds, 
and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of  their 
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purchase,  delivery,  workmanship  and  erery  contingency  connected  with  the  due  prosecu- 
tion of  the  different  works,  as  herein  described,  and  the  instructions  that  may  from  time- 
to  time, be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms,  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
nature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real  estate, 
or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stock  to  an  amount  of 
five  per  cent,  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  pi-ogress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and  solvent 
persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  carrying  out  of  these 
conditions  as  well  as  for  the  due  performance  of  the  works  embraced  in  the  conti'act. 

The  works  connected  with  the  excavation  of  the  lock  pit  and  section  are  to  be  com- 
menced immediately  after  the  person  or  persona  whose  tender  has  been  accepted  shall 
hate  been  notified  and  directed  to  do  so  by  the  Department  of  Public  Works,  and  must 
be  proceeded  with  in  an  expeditious  manner,  such  as  will  satisfy  the  Minister  of  Public 
Works  that  energetic  efforts  are  being  made  to  do  as  much  of  the  work  this  winter  as 
can  possibly  be  done,  and  the  rate  of  progress  in  other  respects  must  be  such  as  to  satisfy 
the  Department  of  Public  Works  that  ttie  whole  of  the  works  embraced  in  the  contract 
can  be  fully  completed  on  or  before  the  25th  day  of  April,  1878. 

JOHN  PAGE, 

€hiej  Engineer  of  Public  W<yFk8* 
Ottawa,  3rd  January,  1876. 
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LACHINE    CANAL 


SPECIFICATION  of  Work  to  he  done  for  the  formation  of  new 
ENTRANCE  CHANNEL  and  BASIN  at  LACHINE,  SECTIOJf 
No.  ELEVEN. 


The  entrance  to  the  enlarged  canal  is  to  be  on  the  south-eastern  or  river  side  of  tbi 
channel  at  present  in  use.  It  is  to  be  formed  by  a  continuous  line  of  pier  work  abom 
6^200  feet  in  length,  placed  for  the  most  part  in  the  position  indicated  on  the  general  pki 
exhibited ;  but  the  Department  of  Public  Works  reserves  to  itself  the  right  of  changing 
the  whole  or  any  part  of  the  line  three  hundred  feet  either  to  the  right  or  left  of  that 
represented,  or  for  such  other  distance,  in  either  direction,  as  may  be  considered  advan- 
tageous for  effecting  the  object  contemplated. 

These  changes,  it  is  to  be  clearly  and  distinctly  understood,  may  be  made  either  before 
the  works  are  commeqced  or  during  their  progi'ess,  without  giving  cause  for  any  increase 
or  diminution  in  the  prices  tendered  for  the  respective  items  of  work. 

The  channel  is  to  be  made  two  hundred  feet  in  width,  and  sunk  uniformly  to  the 
depth  of  six  feet  below  the  top  of  the  mitre  sills  of  the  present  guard  lock, 

••  Contractors  when  tendering  for  this  section  should  bear  in  mind  that,  except 
for  a  short  distance  at  its  lower  end,  the  whole  at'ea  occupied  by  the  works  upon  it  is  in 
the  river,  and  at  some  places  strong  currents  must  unavoidably  be  encountered. 

As  the  material  to  be  removed,  except  near  the  bank  of  the  river,  consists  for  the 
most  part,  if  not  wholly,  of  rock  in  pQsition,*ari*angements  are  to  be  made  with  a  view  of 
enabling  a  large  portion  of  tlie  space  to  be  unwatei*ed,  so  that  if  possible  the  bulk  of  the 
excavation  may  be  done  in  the  usual  way. 

To  effect  this  object,  about  3,600  lineal  feet  of  the  pier  from  the  bank  of  the  river 
upwards  is  to  be  foi-med  of  two  ranges  of  cribs  each  15  feet  wide,  placed  6  feet  apart ;  this. 
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space  must  be  properly  cleared  out,  be  lined  with  deals  and  filled  with  the  best  description 
of  puddlei 

Within  a  distance  of  120  feet  above  the  place  where  the  double  crib  work  terminates, 
the  width  is  gradually  to  diminish  to  30  feet,  and  continue  at  that  width  to  the  lower 
side  of  the  ice-breaker  that  is  to  form  the  head  of  the  pier. 

The  superstructure  to  be  canied  to  about  the  same  height  as  the  coping  of  the  guard 
lock,  for  600  feet  at  the  upper  end  it  will  be  of  pine  timber  and  at  all  other  places  it  is 
to  be  of  stone  hand  laid  and  faced  wholly  on  one  side  and  partly  on  both  sides  with 
masonry  built  in  cement  mortar. 

A  dam  is  to  be  built  acKoss  the  water-way  near  Station  No.  415,  which  is  to  connect 
with  a  puddle  wall  supported  by  a  line  of  rough  crib  work  sunk  alongside  the  south-easterly 
side  oi  the  old  pier,  from  the  place  mentioned  inwards  to  the  bank  of  the  river,  etc. 

All  the  works  to  be  executed  in  the  manner  herein  described  and  at  the  time  required 
by  the  Department  of  Public  Works. 

Crib  Work — to  be  of  the  full  width   above  stated  for  the  respective  places  and  in 
lengths  of  at   least  30   feet.      The  side  and  end   timbers  must  be  12 
inches  square  and  invariably  be  straight,  sound  and  full  on  the  edges  for  their  entirt 
length. 

Framing. — The  outer  or  face  timbers  on  both  sides  of  tlie  cribs  must  be  framed  and 
laid  so  that  the  hoiizontSeil  joints  between  the  different  courses  shall  be 
close  for  at  least  two-thirds  of  their  length,  and  at  no  place  exceed  one-half  (i)  an  incli. 
At  the  angles  they  are  to  be  connected  by  double-bevelled  dovetails  arranged  so  that 
every  end  timber  shall  be  dovetailed  into  two  side  timbers,  and  the  side  timbers  be 
similarly  placed  between  those  forming  the  ends.  At  each  corner  in  every  couree  a 
rag-bolt  12  inches  long  and  five-eighths  (f)  of  an  inch  diameter  is  to  be  driven  through 
the  dovetail. 

Cross  Ties — to  be  of  flatted  timber  10  inches  thick,  of  a  sufficient  size  to  square 
10"  X  11"  inches  at  both  ends  and  of  the  full  length  of  the  outside 
width  of  the  cribs.  They  are  to  be  placed  not  more  than  10  feet  apart  and  so  arranged 
that  tlie  ties  resting  on  the  different  rounds  of  timber  shall  be  mid-way  between  those  of 
the. courses  immediately  below  and  above.  Their  ends  are  to  be  dovetailed  4  inches  into 
the  timbers  under  and  over  them,  and  have  a  square  shoulder  of  1  inch  on  both  the  upper 
•and  lowe»  sides.  The  dovetail  to  splay  1^  inches  on  each  side,  so  as  to  stand  8  inches  at 
the  neck  and  1 1  inches  at  the  outer  end. 

A  rag-bolt  2  feet  long,  seven-eighths  (|)  of  an  inch  diameter  is  to  be  driven  through 
^the  head  of  each  tie,  passing  through  the  course  on  which  it  rests  and  into  the  course 
below. 

.  Longitudinal  Ties. — In  all  the  cribs  above  the  water-tight  part  of  the  pier  longitu- 
dinal ties  10  inches  thick  are  to  be  framed  into  and  dovetailed 
between  the  alternate  tiers  of  end  timbers  and  be  secured  by  bolts  of  similar  dimensions 
and  in  like  manner  as  described  for  the  transverse  ties.     They  are  to  be  notched  into  the 
cross   ties  and  fastened  at  the   crossings  by  means  of    white  oak   treenails   2   inches 
•diameter  and  16  inches  long. 

In  the  cribs  forming  the  head  or  termination  of  the  pier  there  must  be  longitudinal 
•ties  in  every  course,  placed  alternately  10  feet  and  20  feel  on  the  outer  sides. 
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The  cribs  are  to  be  further  secured  by  vertical  ranges  of  binders  placed  inside  and 
extending  from  the  lowest  side  timber  up  to  the  water  line.  There  are  to  be  three 
ranges  on  a  side,  i.e.,  one  at  or  near  each  angle  and  another  in  the  centre,  making  in  all  six 
vertical  i-anges  in  a  crib,  and  to  afford  a  fair  bearing  for  which  the  side  timbere  must  be 
"  spotted." 

The  binders  ai-e  to  be  of  plank  4  inches  thick  and  10  inches  wide,  fastened  from  the 
in^de  by  10-inch  spikes  live-eighths  {§)  of  an  inch  diameter,  two  diiven  through  each 
plank  into  the  lowest  side  pieces  or  that  on  which  the  ballast  floor  rests,  and  one  at  every 
crossing  of  a  side  timber  from  the  floor  upwards.  They  may  be  put  on  in  lengths  of  &om 
8  to  10  feet  or  more,  but  they  must  be  so  arranged  that  the  upper  length  shall  in  all 
cases  reach  down  at  least  18  inches  lower  than  the  top  of  the  plank  of  the  same  range, 
and  care  must  be  taken  to  have  their  top  and  bottom  ends  well  fastened. 

Ballast  Floors — to  be  of  flattened  timbers  10  inches  in  .thickness  for  all  the  cribs 
above  the  water-tight  part  of  the  pier  and  of  the  full  length  to 
pass  through  the  respective  cribs.  They  are  to  be  laid  transversely  from  eighteen  to 
twenty-four  inches  apart,  or  such  other  less  or  greater  distance  apart  as  circumstances  may 
requii-e,  and  i*est  on  either  the  first  or  second  course  of  side  timbers  as  may  be  directed, 
and  to  which,  each  piece  at  both  ends,  is  to  be  fastened  by  a  rag-bolt  three-fourths  (})  of 
an  inch  diameter  and  18  inches  long.  When  considered  necessary  to  place  the  ballast 
floor  on  the  second  course  of  side  timbers  there  must  be  two  or  more  longitudinal  pieces 
dovetailed  into  and  secured  to  the  end  pieces  at  the  proper  height  to  form  bearings  for 
the  floor. 

The  cribs,  from  the  bottom  upwards  to  low-w&ter  line,  may  be  formed  either  of  pine, 
oak,  elm,  ash  or  tamarac  timber ;  but  whatever  kind  is  tised,  it  must  be  of  the  full. 
dimensions,  sti^ght  and  of  good  quality,  free  from  shakes,  sap-wood,  unsound  knots 
or  other  defects. 

Before  a  crib  is  put  together,  the  contractor  must  in  all  cases  take  correct  close 
soundings  over  the  place  it  is  to  occupy  when  sunk,  and  any  boulder  stone,  or  abrupt 
irregularities  found  within  range  of  the  pier  must  be  removed,  hollows  or  deep  depres- 
sions of  less  width  than  20  feet  on  same  line  must  be  carefully  filled  and  levelled  up 
with  stone,  under  the  supervision  of  a  Diver  employed  by  the  contractor  for  that  purpose, 
and  when  irregularities  are  of  a  nature  that  they  cannot  be  removed,  the  bottom  oi  the 
crib  must  be  adapted  to  them,  so  that  when  placed  in  its  berth,  the  sides  add  ehds  shall 
be  plumb,  and  the  whole  form  a  line  corresponding  to  that  marked  out  by  the  oflScer  in 
charge. 

Immediately  after  a  crib  has  been  moored  in  the  right  position,  the  contractor 
must  lay  a  platform  of  plank  over  it,  of  sufficient  size  a;id  strength  to  carry  stone  enough 
to  sink  it.,  and  when  sunk  and  ascertained  to  be  in  the  proper  line  and  place,  the  crib  is 
to  be  filled  with  an  approved  class  of  moderate-sized  stone,  packed  as  closely  as  possible. 

Fi-om  the  water-tight  part  of  the  pier  upwards,  the  top  of  the  crib  work  is  to  be  kept 
as  nearly  as  practicable  at  a  hei&^ht  corresponding  with  9  feet  water  on  the  mitre  sill  of 
the  present  guard  lock. 

As  previously  stated,  600  feet  at  the  upper  end  ot  the  pier  is  to  be  of  timbsr  work 
filled  with  stone,  carried  up  to  a  like  height  as  other  parts  of  the  line,  and  built  in  manner 
following : — 

Superstructure — to  have  a  batter  of  one  in  twelve  on  the  face ;  built  of  pine 
timber  12  inches  square,  generally  in  pieces  not  less  than  40 
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ieet  long,  or  of  such  other  lengths  as  will  break  over  and  upon  the  different  cribs.  They 
^a^e  to  be  scarfed  at  the  end  where  they  connect ;  the  scarf  to  be  square  at  heel  and  toe, 
and  have  a  lap  of  18  inches,  with  a  block  underneath,  abd  be  secured  with  a  bolt  18 
inches  long  and  three-quarters  (|)  of  an  inch  diameter. 

The  timber  must  be  counterhewn  if  required,  and  laid  so  as  to  leave  a  space  of  one 
inch  and  a  half  between  the  courses.  The  top  tier  on  both  sides  to  be  rebated  to  receive 
the  ends  of  the  covering  plank,  if  so  directed. 

Transverse  Ties — of  flattened  pine  timber,  of  a  size  to  square  10  x  12  inches  at 

both  ends,  and  of  sufficient  length  to  extend  across  the  pier  are 

to  be  placed  in  every  coui-se,  not  more  than  10  feet  apart.     Their  ends  are  to  be  dovetailed 

3^  inches  into  the  side  pieces  under  and  over  them,  in  like  manner  as  described  for  tho 

cribs. 

Under  the  head  of  each  tie,  at  the  joint  between  the  courses  immediately  below  it, 
a  block  2"  X  11"  X  11  inches  is  to  be  inserted  to  give  an  uniform  bearing,  and  a  rag-bolt 
2J  feet  long,  seven^eighths  (|)  of  an  inch  diameter  is  to  be  driven  through  the  h^  of 
each  tie,  passing  down  through  the  course  on  which  it  rests,  the  block  and  course  under 
it,  and  4  inches  into  the  head  of  the  next  cross  tie. 

LoNGiTUDii^AL  Timbers— of  flatted  pine  are  to  be  carried  up  between  the  alternate 
courses  of  like  dimensions,  be  framed,  notched  into  the 
cross  ties,  and  secured  generally  as  described  for  those  in  ihe  cribs. 

Binding  Pieces — of  4"  x  10  inches  pine  plank  aie  to  be  placed  vertically  inside 

for  the  entire  height,  and  fastened  with  spikes,  five-eighths  (f )  of 

-an  inch  diameter,  10  inches  long,  one  at  every  crossing  of  a  face  timber.     They  are^to  be 

not  more  than  14  feet  apart,  and  are  in  every  case  to  form  continuations  of  the  respective 

ranges  underneath. 

Stringers. — To   form   bearings  for  the  top  covering,  five  stringers,  each  7  x  10 
inches,  of  pine,  are  to  be  laid  the  whole  length  of  that  part  of  the 
I^er,  secured  to  the  cross  ties,  and  placed  at  a  like  height  as  the  bottom  of  the  rebate 
made  in  the  top  tier  of  side  timbers. 

The  whole  interior  of  the  superstructure  must  be  filled  with  a  good  class  of  stone, 
c^irried  up  as  the  timber  work  proceeds,  and  care  taken  to  pack  them  well  around  and 
l)etween  the  ties,  as  well  us  to  have  the  top  part  properly  levelled. 

Top  Covering — to  be  3-inch  pine  plank  of  sufficient  length  to  fill  the  rebate,  or  to 
pass  over  the  side  timbers  and  meet  on  the  centre  stringer.     They 
are  to  be  laid  crosswise,  one  inch  apaH,  and  be  fastened  at  the  ends  and  at  every  crossing 
of  a     ringer,  with  7-inch  pressed  spikes. 

If  directed,  the  covering  is  to  be  furtlier  secured  by  chamfered  cap-pieces  of  white 
oak  or  rock  elm,  each  10"  x  6  inches,  one  range  laid  along  each  side  of  the  pier  and 
another  in  the  centre  over  the  joinings  of  the  plank.  The  cap-pieces  to  be  fastened  with 
rag-bolts,  three-fourths  (|}  of  an  inch  diameter  and  18  inches  long. 

The  superstructure  of  this  portion  of  the  pier  is,  at  the  lower  end,  to  be  returned,  and 
a  proper  connection  made  between  it  and  the  adjoining  masonry. 

At  the  upper  end  of  the  pier  a  sloping  ice  breaker  is  to  be  formed,  the  bottom  width 
of  which  is  to  be  about  90  feet.     It  is  to  be  made  to  stand  15  feet  farther  up  stream  in 
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the  centre  than  at  the  sides,  or  it  may  be  made  so  that  the  landward  side  will  stand  20 
feet  or  mor^  beyond  the  outer  side,  or  that  next  the  river.  The  top  of  it  on  the  froat 
and  rear  side  of  the  pier,  and  the  upper  end,  formed  in  two  divisions,  each  inclining  out- 
wards from  the  centre,  are  all  to  be  made  with  a  slope  of  about  three  horizontal  to  one 
'  vertical,  from  a  point,  as  nearly  as  possible,  four  feet  below  the  water  line  upwai-ds  to  the 
top  of  the  pier.  It  will  be  made  crowning  in  the  centre  of  each  of  the  two  middle 
divisions,  and  covered  longitudinally  on  all  sides  with  oak  timber  13  inches  in  depth, 
except  for  3J  feet  at  the  angles  between  the  different  divisions,  where  the  timbers  must 
be  at  least  16  inches  in  depth. 

The  coveiing  to  be  laid  close  throughout  if  so  dii-ected,  otherwise  it  may  be  laid  to- 
open  joints  with  blocks  at  the  bearings,  fastened  horizontally  at  the  time  when  the  work 
is  in  progress.  In  either  case  the  timbers  must  be  well  fastened  to  the  cross  ties  and. 
bearing  timbers  under  them,  with  screw-bolts  and  rag-bolts  alternately,  and  be  further 
secured  by  such  straps  and  bands  of  wrought  iron  as  may  be  required.  The  whole  to  be- 
trimmed  to  a  fair  surface  on  top,  and  everything  done  that  may  be  necessary  to  guard 
against  any  direct  i-esistance  to  the  action  of  ice  brought  down  by  th6  current. 

In  case  it  should  be  determined  to  put  mooring  posts  in  this  portion  of  the  pier,. 
they  are  to  be  of  white  oak  or  rock  elm  timber,  10  feet  long  and  16  inches  diameter, 
properly  dressed,  covered  on  top  with  cast  iron  cap-pieces,  and  placed  so  as  to  stand  IS- 
inches  over  the  top  covering.  They  are  to  be  notched  at  bottom  to  receive  cross  piecea 
5  feet  long,  be  secured  to  the  cross  ties  with  screw-bolts  of  1^-inch  round  iron,  and  have 
the  ballast  around  them  properly  packed. 

The  outer  faces  of  the  superstructure  from  the  top  to  low-water  line  must  be  hewn 
down  neatly  te  lines  corresponding  to  the  position  of  the  work^  and  everything  done  that 
is  necessary  to  leave  the  whole  in  a  finished  and  satisfactory  condition. 

Double  Pier  "Wokks,  etc. 

From  the  bank  of  the  river  upwards  to  Station  No.  415,  or  to  the  lower  end  of  the 
solid  pier,  there  are  to  be,  as  before  stated,  two  ranges  of  crib  work  ejich  15  feet  in  width, 
placed  parallel  so  as  to  leave  between  them  a  clear  space  of  six  feet. 

The  cribs  of  both  these  lines  are  to  be  of  a  like  class  of  material  and  workmanship,, 
lastened  and  secured  in  every  respect  in  a  similar  manner  as  before  described  for  the 
solid  or  30  feet  wide  cribs,  except  that  there  will  be  no  longitudinal  ties  in  those  15  feet 
in  width,  and  that  the  only  bottoms  in  them  will  be  cross  ties,  four  of  which  are  to  be 
dovetailed  into  the  first  course  of  side  timbers,  and  four  into  the  second,  so  divided 
between  the  end  timbers,  in  each  case,  that  on  looking  down  at  both  sets  of  ties,  the  nine 
clear  vertical  spaces  inside  of  a  crib  30  feet  long  will  be  about  equal. 

,  In  all  the  other  courses  of  timber  the  cross  ties  are  to  be  framed,  placed  and  secured 
as  described  for  those  in  the  30-feet  crib  work.  But  in  order  to  strengthen  the  two  lower 
side  timbers,  there  are  to  be  four  additional  binding  pieces,  each  four  feet  long,  in  every 
crib,  put  on  and  spiked  to  the  lower  side  timbera  and  to  the  three  others  immediately 
above  them,  t.c,  one  about  mid-way  between  each  of  the  end  and  centre  binders  previously 
mentioned. 

Parties  tendering  should  bear  in  mind  that  the  contractor  for  this  section  will  be 
called  upon  as  the  works  proceed  to  remove  boulder  stone  and  irregularities  of  the  bottom, 
not  only  from  the  space  to  be  occupied  by  the  cribs,  as  provided  for  the  "  solid  "  part  of 
the  pier,  but  that  he  must  also  remove  all  boulder  stone  and  such  sand  as  may  be  found 
on  the  bottom  of  the  space  b^ween  the  two  lines  of  cribs. 
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It  should  further  be  distinctly  understood  that  the  proper  cleaving  of  the  sites  for  the 
piers  and  puddle  bed  being  considered  an  essential  part  of  the  work,  its  due  performance 
will  be  insisted  upon,  and  also  that  the  bottoms  of  the  different  cribs  shall  be  adapted  to 
the  respective  places  they  are  to  occupy  when  sunk,  so  that  when  settled  in  theii*  position 
the  sides  and  ends  pf  them  shall  be  plumb. 

The  ends  of  the  cross  ties  next  the  puddle  bed  must  in  all  cases  be  trimmed  off  fair 
with  the  sides,  and  the  cribs  be  invariably  sunk  to  bottom  by  means  of  a  loaded  platform 
on  top  before  the  ballast  is  put  into  them,  which  must  in  all  cases  be  of  an  approved 
kind  of  moderate-sized  stone,  closely  packed. 

On  this  part  of  the  pier  the  sides  are  to  be  made  of  an  uniform  height  of  ten  feet  over 
the  mitre  sills  of  the  present  guard  lock  ;  but  in  the  top  tier  there  are  to  be  no  cross  ties 
except  those  that  are  dovetailed  half  their  thickness  into  the  under  side  of  it. 

To  support  the  top  of  the  sheet  piles,  the  inside  line  of  each  range  of  cribs  is  to  be 
raised  from  two  and  a  half  to  three  feet  higher  by  means  of  timbers  placed  horizontally, 
fastened  by  bolts  to  those  underneath,  and  kept  in  place  by  oblique  braces  extending  from 
near  the  outer  end  of  the  cross  ties  to  the  top  timbers. 

Sheet  Piles.  ^On  each  side  of  the  puddle  chamber  there  will  be  a  double  range  of 
sheet  piles,  formed  either  of  two  courses  of  two-inch  pine  plank  or  of 
one  course  of  two-inch  plank,  battened  with  boards  one  inch  thick,  as  may  be  found  most 
suitable. 

They  must  be  of  uniform  thickness  and  straight,  so  that  the  two  ranges  which  come 
together  may  fit  close  to  each  other,  and  if  directed  the  edges  of  the  planks  must  be 
rejointed  before  chey  are  used  in  the  work.  When  putting  them  in  place,  care  must  be 
taken  that  where  two  cribs  connect,  the  plank  of  the  first  tier  shall  extend  at  least  four 
inches  on  each  side  of  that  place  ;  the  second  tier  of  plank  must  also  lap  at  least  four 
inches  over  the  vertical  joints  between  those  first  put  on,  and  they  must  all  be  driven  up 
to  as  close  joints  as  possible. 

When  the  surface  of  the  rock  which  forms  the  bottom  of  the  chamber  is  clear,  the 
lower  end  of  the  piles  must  be  fitted  to  it  as  closely  as  circumstances  will  admit  At- 
places  where  the  bottom  is  clay,  the  lower  outer  edge  of  the  plank  must  be  cut  off  obliquely, 
made  slightly  pointed  towardis  the  edge  where  the  joint  is  intended  to  be  formed  and  then 
driven  as  far  into  the  clay  as  possible. 

The  top  of  the  piling  to  be  13  feet  over  the  mitre  sill  of  present  guard  lock,  and  the 
whole  to  be  fastened  to  the  upper  timber  of  the  cribs  with  pressed  spike  6  inches  long, 
two  through  the  upper  end  of  each  plank.  When  placing  the  piling  it  must  be  kept  such 
a  distance  in  advance  of  the  puddle  as  required  by  the  officer  in  charge. 

The  planks  used  for  the  purpose  above  mentioned  must  be  sound,  free  from  checks, 
rot,  unsound  knots  and  other  defects ;  but  it  is  not  necessary  that  they  should  be  of  the 
best  quality. 

Puddle. — The  space  between  the  cribs  must  be  filled  with  the  best  description  of 

clay  for  making  a  water-tight  bank  that  can  be  obtained  within  a  distance 

of  one  mile  and  a  half,  by  land  carriage,  from  the  place  where  it  is  to  be  used,  or  within 

any  distance  from  three  to  fifteen  miles  by  water,  or  by  water  and  land  carriage  combined. 

The  material,  before  it  is  used,  must  be  watered,  any  dry  lumps  broken ;  it  must  alsa 
be  cut  and  trodden  or  otherwise  made  into  an  improved  kind  of  puddle,  which,  when 
packed  in  the  chamber  and  made  of  the  full  height,  will  form  a  wall  impervious  to  water. 
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The  price  tendered  for  puddle  mtist  include  the  cost  of  jirocuring  and  purchasing  tbe 
material,  hauling  or  otherwise  transporting  it,  labor  of  handling  and  making  it  into  paddle, 
placing  it  in  the  work,  and  dcnng  everything  that  may  be  required  to  effect  tbe  object 
contemplated  in  the  best  and  most  efficient  manner. 

The  height  to  which  the  puddle  wall  is,  in  the  first  instance,  to  be  earned  (13  feet 
over  the  mitre  sill  of  the  guai-d  lock),  will  not,  however,  be  sufficient  to  keep  out  the  river 
when  the  north  waters  come  down,  about  the  latter  end  of  May  or  early  part  of  Jnne-, 
especially  at  a  time  when  the  River  St.  Lawrence  is  high.  It  may,  therefore,  become 
necessary  to  raise  it  (the  puddle  bed)  from  two  to  three  feet  higher,  after  having  put  in 
another  short  range  of  sheet  piling  on  the  outer  side,  or  it  may  be  on  both  sides;  or  of 
adoptitjg  such  other  plan  as  may  be  approved  by  the  engineer  in  charge. 

A  puddle  wall  in  continuation  of  that  formed  between  the  piers  is  to  be  made  in  the 
river  bank  at  the  lower  end  of  the  section,  for  such  a  distance  as  may  be  found  necessary 
to  prevent  the  water  entering  at  that  place. 

Puddle  Wall  Outside  of  Present  Pier,  etc. 

To  guard  as  much  as  possible  against  leakage  through  the  present  pier,  a  paddle  wall 
is  to  be  formed  in  rear  of  it  from  near  the  lower  end  of  the  section  up  to  a  point  opposite 
Station  No.  415. 

In  order  to  do  this  efficiently,  all  the  stones  that  have  fallen  out  of  the  old  work  or 
otherwise  accumulated  at  the  back  of  it  must  be  removed,  either  by  lifting  them  or 
dragging  them  outwards,  so  as  to  leave  a  clear  space  of  twenty  five  feet  in  width 
adjoining  the  pier. 

The  seat  for  the  puddle  wall  or  a  space  of  six  feet  in  width  next  the  <dd  structure 
must  be  thoroughly  cleared,  not  only  of  loose  stones,  but  all  rubbish,'  sand  or  whatever 
would  be  likely  to  prevent  the  connection  with  the  bottom  being  water-tight. 

To  form  a  chamber  for  the  puddle,  a  line  of  continuous  ciib  work  will  be  sunk  between 
the  points  above  mentioned,  leaving  a  space  of  six  feet  betwixt  it  and  the  old  work. 

Crib  Work — to  be  12  feet  in  width,  carried  to  a  height  corresponding  to  about  9 
feet  water  on  the  guard  lock  mitre  sill.     The  sides  of  the  ciibs  may  be 
of  timber  11  inches  squara ;  the  end  timbers  and  cross  ties  may  be  10  inches  square. 

They  are  to  be  built  in  a  strong  and  substantial  manner,  but  of  open  work,  i.«.,  the 
ends  and  sides — the  ties  and  sides  are  to  be  notched  on  and  into  each  other,  and  the  whole 
fastened  together  with  wrought  iron  spikes  five-eighths  of  an  inch  Aameter.  The  cro» 
ties  may  be  put  in  mid-way  between  those  in  the  courses  under  and  over  them,  or  they 
may  be  placed  directly  over  each  other,  if  directed  at  the  time  when  the  works  are  in 
progress  ;  but  in  either  case  binders  3  x  10  inches  are  to  be  fastened  from  the  inside  wiA 
7-inch  pressed  spike,  two  driven  through  each  plank  into  the  lowest  side  pieces,  and  one 
at  every  crossing  of  a  side  timber  from  the  floor  upwards.  There  are  to  be  six  ranges  d 
binders  in  a  crib  30  feet  in  length,  placed  as  previously  described  for  those  in  the  pier  work. 

The  ballast  floor  in  each  crib  is  to  bo  formed  of  the  tie  timbers,  an*anged  as  described 
for  the  15  feet  cribs  in  the  double  pier.  The  spikes  used  at  the  ends  of  the  ties  and 
angles  of  cribs  will  generally  be  sixteen  inches  long  And  five-eighths  (|)  of  an  inck 
^ameter. 
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In  all  cases  the  bottom  of  each  ciib  hiust  be  adapted  to  the  place  it  is  to  occupy 
^wrLen  simk,  so  that  the  side  of  the  puddle  chamber  may  be  plumb  and  the  end  of  the 
•cribs  be  as  close  together  as  possible. 

The  J  must  first  be  sunk  by  means  of  a  loaded  platform  on  top,  and  when  fairly 
•  resting  on  the  bottom,  they  are  either  to  be  filled  with  stone  ballast  or  such  a  quantity 
-of  it  put  into  them  as  moy  be  directed. 

The  side  next  the  puddle-chamber  is  to  be  carried  four  feet  higher  than  other  parts 
■of  the  cribs,  or  to  13  feet  over  the  mitre  sill  of  the  guard  lock.  This  may  be  done  by 
ineana  of  two  ranges  of  horizontal  timbers  with  blocks  between  "^them  supported  by 
^vertical  posts,  and  by  braces  extending  diagonally  from  near  the  outer  end  of  the  cross 
ties  to  the  top  of  the  posts,  or  in  such  other  efficient  but  simple  way  as  the  contemplated 
-object  can  be  satisfactorily  accomplished. 

Where  necessary,  pieces  of  timber  or  scantling  are  to  be  fastened  on  the  face  of  the 

-old  pier,  at  such  places  and  of  such  dimensions  as  may  be  required  to  form  beaiings  for 

the  sheet  piles.     A  horizontal  timber,  to  support  the  top  of  the  piles,  is  also  to  be  laid  at 

the  height  found  to  be  most  suitable ;  it  is  to  rest  on  blocks,  and  be  kept  in  place  by 

means  of  braces  connected  with  the  wall  which  forms  the  superstructure  of  the  old  pier. 

A  double  range  of  sheet  piles  is  to  be  put  in  on  both  sides  of  the  i)uddle  chamber ; 
they  are  to  be  of  a  like  kind,  placed,  scribed  to  the  bottom,  driven  where  possible,  fastened, 
and  all  the  work  connected  with  them  done  in  a  similar  way  as  before  described  for  those 
.in  the  new  work. 

Material  of  a  like  description  for  puddle  must  also  be  procui-ed,  hauled,  prepared 
^packed  into  the  chamber,  carried  to  a  like  height,  and  as  a  whole  be  made  in  a  similar 
way  as  provided  for  that  to  be  used  in  the  double  pier. 

A  puddle  wall  must  also  be  extended  into  the  bank  at  the  lower  end  of  the  section 
for  such  a  distance  as  may  be  found  necessary,  and  every  precaution  adopted  to  keep  out 
the  water  duiing  the  prosecution  of  the  works. 

In  case  of  high  water  in  the  river,  the  whole  extent  of  the  puddle  wall  is  to  l>e 
mised  to  a  like  height  and  in  a  similar  manner  as  described  for  that  in  the  new  work  ; 
but  in  both  cases  under  the  conditions  subsequently  referred  to  in  this  specification. 

The  puddle  walls  formed  on  the  south-eastern  and  north-western  sides  of  the  new 
basin  are  to  be  connected  directly  by  a  cross  wall  of  puddle,  carried  up  between  two  lines 
of  crib  work,  built  and  sunk  six  feet  apart  for  that  purpose,  and  placed  near  to  station 
No.  415. 

By  the  constniction  of  this  ci'oss-dam,  in  the  fii*st  instance,  it  is  probable  that  the 
•direction  of  the  curi*ent  in  its  vicinity  may  be  so  changed  as  to  leave  an  extent  of  still 
water  above  and  below  it  that  will  admit  of  the  lower  part  of  the  work,  at  least,  being 
proceeded  with  in  a  way  fully  as  advantageous  as  any  that  could,  under  the  circum- 
stances,  be  readily  adopted. 

The  cribs  of  both  ranges  are  to  be  15  feet  in  width  at  the  outer  end,  gradually 
diminishing  to  12  feet  in  width  at  the  inner  end  or  place  whei*e  they  connect  with  the 
present  pier  and  cribs  in  rear  of  it. 

Xhey  are  to  be  of  open  work,  end  timbers  and  ties  notched  on  to  the  side  timbers, 
f&stened  with  bolts  and  inside  binders,  and  as  a  whole  built  in  a  similar  manner  as  above 

KK 
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described  for  those  intended  to  form  the  south-easterly  side  of  the  puddle  chamber  at  bact 
of  the  old  pier. 

The  seats  for  them  must  be  cleared  of  all  boulders  or  loose  stone,  and  the  space  for 
the  puddle  wall  between  them  must  be  thoroughly  cleaned,  as  proTided  for  in  other  cases. 
The  bottom  of  each  crib  must  be  made  to  suit  the  pof>ition  it  is  to  occupy,  and  be  sunk  to 
its  full  bearings  by  means  of  a  loaded  platform  on  top,  before  any  ballaGft  is  put  into  iL 
The  cribs  forming  the  sides  of  this  dam  are  to  be  carried  to  the  height  of  11  feet  or  more, 
if  directed,  over  the  mitre  sill  of  the  guard  lock,  sheet  piling  on  both  sides  of  the  paddle 
chamber  to  be  of  a  like  class,  placed,  fitted,  driven  and  fastened  as  stated  for  ihe  side 
lines.  Puddle  must  also  be  provided,  prepared,  packed  and  carried  to  such  a  height  •& 
may  be  requii^,  and  great  care  taken  tJiat  the  puddle  chamber  for  its  fiUl  width  connecta 
properly  with  those  formed  on  both  sides  of  the  basin. 

la  case  it  becomes  necessary  to  carry  the  sheet  piling  and  puddle  wall  higher  than 
above  stated,  it  is  to  be  done  either  by 'raising  the  crib  work,  or  in  a  similar  way  as  pro- 
vided for  the  side  lines. 

Parties  tendering  should  bear  in  mind  that  the  whole  of  the  water  within  th& 
area  inclosed  by  the  dams  above  mentioned  will  have  to  be  pumped  out,  and  that  even,  in 
the  event  of  more  than  ordinary  success  in  preventing  water  entering  laterally,  there  will 
still,  in  all  probability,  be  a  good  deal  of  it  to  contend  with,,  from  its  passing,  "under  a 
head,"  through  seams  and  fissures  in  the  bottom. 

It  is  therefore  quite  likely  that  a  considecable  amount  of  pumping  power  will  be 
required  before  the  space  within  the  exterior  dams,  or  even  any  great  extent  of  it  can  be 
laid  sufficiently  dry  to  admit  of  excavating  the  bottom  parts  of  the  channel. 

It  may  be  further  observed  that  it  is  not  improbable  that  before  the  object  canlbe 
eflfected,  the  "  head  of  water"  will  have  to  be  divided  by  means  of  two  or  more  interior 
dams,  and  the  use  of  at  least  as  many  efficient  engines  and  pumps  as  there  may|be 
divisions. 

Contractors  should  therefore  keep  these  facts  in  view  when  offering  to  execute  the 
works,  as  the  bulk  sum  tendered  for  unwatering  must  include  the  cost  of  constructing 
any  and  all  interior,  cross  or  longitudinal  dams  that  the  engineer  in  charge  may  consider 
it  necessai'y  to  build  for  the  purpose  of  facilitating  the  unwatering  of  the  works.  It  must 
also  embrace  the  proper  maintenance  of  all  the  exterior  dams  above  mentioned,  the  pro- 
viding, fitting  up  and  working  all  machinery  and  pumps  that  may  be  required  for  tlie 
purpose  stated,  also  their  full  and  proper  maintenance  during  the  whole  time  it  may  be 
found  necessary  to  fully  cany  out  and  complete  all  the  works  connected  with  the  forma- 
tion of  the  entrance  channel  and  basin,  as  contemplated  in  this  specification.  It  should 
also  be  distinctly  understood  that  the  removal  of  all  snow  and  ic9,  and  every  expense 
directly  or  indirectly  connected  with  unwatering  the  different  parts  of  the  work  on  the 
section,  below  Station  Ko.  415,  must  be  embraced  in  the  bulk  sum  stated  in  the  tender* 

The  channel,  as  before  stated,  is  to  be  made  200  feet  in  width  at  bottom,  and  sunk 
to  an-  uniform  depth  of  6  feet  below  the  top  of  the  mitre  sills  of  the  guard  lock,  or  to  a 
greater  depth  if  rendered  necessary  by  the  thickness  of  the  stratum  of  rock  that  has  to  be 
removed.  Its  position  will  be  marked  out  by  the  officer  in  charge ;  but  for  the  most  part 
its  south-eastern  line,  at  the  surface  of  the  rock,  when  about  three  feet  over  the  datum 
line  above  mentioned,  will  be  within  15  inches  of  the  inner  side  of  the  line  of  crib  work 
which  forms  the  base  of  the  pier. 
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The  principal  part  of  the  excavation  for  the  channel  is  rock,  through  which  the  side* 
slopes  will  generally  be  one-quarter  horizontal  to  one  vertical.. 

The  material  over-lying  the  rock  at  the  lower  end  of  the  section,  consisting  of  clay, 
quarry  refuse,  boulder  stone,  etc.,  may  be  used  for  filling  in  between  the  crib  work  and 
spoil  bank  formed  on  the  outer  or  river  side  of  the  line.  The  rock  excavated  there,  as 
well  as  on  other  parts  of  the  section,  must  be  hauled,  raised  and  used  for  a  like  purpose, 
as  well  as  for  extending  the  bank  behind  the  pier  beyond  the  point  reached  by  the 
excavation  hauled  from  Section  No.  10,  otherwise  it  is  to  be  used  for  raising  the  bank  on 
and  behind  the  pier  where  required,  or  for  raising  'the  middle  part  of  the  superstiucture 
from  Station  No.  415  upwards,  as  jnay  be  directed. 

Any  stone  suitable  for  building  purposes,  found  in  the  excavation,  may  be  reserved 
bj  the  contractor,  for  the  wall  to  be  built  along  the  front  side  of  the  pier,  or  for  places 
-where  walls  are  required  on  the  outer  or  river  side. 

Tt  is  to  be  clearly  understood  that  the  works  connected  with  the  formation  of  the 
channel  shall  be  conducted  in  such  a  manner  as  to  guard  against  disturbing  any  ot  the 
puddle  walls  or  piers  alongside  of  them.  To  be  certain  that  a  course  of  this  kind  will 
be  followed,  the  contractor  must,  in  the  first  instance,  form  a  face  or  cutting  to  the 
full  depth,  parallel  to  the  centre  line  of  th^  channel,  and  must  continue  to  have  such  a 
cut  at  l^ast  one  hundred  feet  in  advance  of  the  sides,  before  blasting  at  any  time  is  done 
within  a  distance  of  20  feet  of  the  pier.  When  work  is  in  this  shape  the  space  between 
the  side  of  the  cut  and  pier  may  be  gradually  diminished  by  means  of  light  blasts,  until 
the  face  of  the  rock  at  the  top  is  within  15  inches  of  the  side  of  the  pier ;  it  is  then  to 
be  made  as  nearly  as  possible  to  the  slope  above  mentioned,  care  beinc:  taken  that  all 
sharp,  angular  points  are  broken  off,  and  the  side  trimmed  to  a  moderately  fair  surface. 

The  slope  on  the  north-westerly  side  of  the  channel  must  be  trimmed  in  like  manner ,^ 
to  a  line  corresponding  to  that  marked  out  by  the  oflScer  in  charge. 

On  the  projection  of  the  rock  beyond  the  face  of  the  crib  work,  a  i*ange  of  timber 
15  inches  square,  or  of  such  other  dimensions  as  may  be  required,  is  to  be  fitted  and 
fastened  with  bolts  of  the  size,  made  and  arranged  as  directed,  at  the  time  the  work  is 
progress. 

SuPERSTRucTDRB. — From  the  lower  end  of  the  section  up  to  Station  No.  434,  the 
superstructure  is  to  be  of  stones,  carried  to  a  like  height  as  the 
present  pier,'  and  in  the  manner  herein  described. 

The  side  next  the  channel  is  to  consist  of  a  wall  of  masonry,  laid  in  cement  mortar, 
started  on  the  top  of  the  cribs  at  about  G  inches  back  from  their  front  edge.  Before  it  is 
commenced,  however,  the  ballast  for  six  feet  in  width  along  the  front  side  of  the  different 
cribs  ihust  be  well  packed  and  beaten  down,  at  a  height  to  admit  of  a  continuous  tier  of 
large  fisit-bedded  stones  being  laid  at  the  same  height  as  the  front  timbers  of  the  cribs, 
and  d9  whatever  may  be  requisite  to  form  as  good  a  bearing  surface  for  the  wall  as  can 
be  done  under  the  circumstances. 
« 

The  wall  is  to  be  ^ye  feet  eight  inches  wide  at  bottom,  carried  up  plumb  in  the  rear, 
and  to  a  batter  of  four  inches  to  the  foot  rise  on  tho  front  side.  The  face  to  be  of  stones, 
laid  upon  their  beds  in  regular  courses,  which  may  vary  from  8  to  16  inches  in  height, 
the  highest  being  at  the  bottom,  and  a  course  once  commenced  must  be  continued  at  the 
same  height  throughout,  or  for  such  distance  us  may  be  approve.  All  the  face  stones  to 
have  an  area  of  bfd  of  at  least  6  square  feet,  and  generally  be  laid  with  their  greatest 

'i  or  depth  inwards ;  their  faces  are  to  be  hammei-ed  straight  and  square,  so  that  the 


Digitized  by  VjOOQIC 


580 

batter  can  be  formed  bj  offsets  on  the  different  courses.  The  coping  course  to  bft  at 
least  10  inches  in  height,  3  feet  in  width,  and  generally  not  less  than  3  feet  length  of 
face,  picked  or  scabbled  so  as  to  lay  to  close  joints  and  present  a  fair,  uniform  surface  en 
top.  The  backing  to  be  of  ]arge  well-shaped  stones,  and  they,  as  well  as  the  fkoe 
work,  must  be  laid  in  a  satisfactory  manner,  in  full  beds  of  hydraulic  cement  mortar,  and 
so  as  to  break  joints  properly  over  and  with  each  other. 

The  joints  in  the  different  courses  must  be  grouted  up  as  the  work  progresses,  and 
everything  done  that  maiy  b3  necessary  to  make  the  wall  of  the  best  description  of 
undressed,  coursed  masonr}'.  * 

CJontractors  will  doubtless  observe  that  the  face  wall  below  Station  No.  415  cannot 
be  built  until  alter  that  part  of  the  puddle  wall  over  the  double  range  of  crib  work  can 
be  dispensed  with,  which  it  is  probable  will  not  be  the  case  until  after  the  month  of 
June,  in  the  year  1878. 

It  will  then  be  necessary  to  take  off  the  horizontal  timbers  and  braces  that  support 
the  upper  part  of  the  sheet  piling,  and  ^remove  as  much  of  the  puddle  wall  as 
will  admit  of  connecting  the  two  ranges  of  cribs  by  means  of  tie  timbers.  The  latter 
are  to  be  put  in  about  ten  feet  apart,  be  dovetailed  into  the  inner  side  timbers  of  bo& 
ranges  of  cribs,  and  fastened  to  them  and  the  top  tiers  of  cross  ties  with  two>inch  isree- 
nails,  or  with  bolts,  as  may  be  directed. 

Mortar. — The  whole  masonry  of  the  wall  on  the  channel  side  of  the  pier  must  be 
laid  in  mortar  made  of  the  best  hydraulic  cement,  mixed  with  clean, 
large-grained,  sharp  sand,  generally  in  the  proportion  of  two  of  sand  to  one  of  cement  ; 
o.  I ;  tiu:.:.  ether  proportions  as  may  be  directed. 

The  cement  must  be  of  approved  quality,  fresh  from  the  manufactory,  and,  until 
used,  must  be  protected  from  the  influence  of  the  weather  in  suitable  buildings  provided 
by  the  contractor.  Mortar  to  be  made  only  in  such  quantities  as  required  for  immediate 
use,  and  it  must  be  prepared  under  the  direction  and  to  the  satisfaction  of  the  oflicer  in 
charge.  • 

Grout  shall  be  made  either  by  adding  a  suflScient  quantity  of  water  to  well-tem- 
pered rich  mortar,  or  by  using  about  1^  of  clean,  sharp  sand  to  one  of  cement,  and  adding 
as  much  water  as  may  be  required  to  make  the  whole  run  freely   when  properly  mixed. 

The  sand  to  be  used  for  mortar  or  otherwise,  if  considered  necessary,  must  be 
washed. 

From  the  upper  end  of  the  bank  formed  on  the  river  side  of  the  pier  to  Station  Na 
43d,  the  outer  or  river  face  of  the  superstructure  is  to  be  of  masonry,  laid  dry,  hut  in 
all  other  respects  it  itf  to  be  similar  to  that  above  described  for  the  channel  face  of  the 
pier.  •  • 

Between  the  side  walls  above  mentioned,  as  well  as  on  the  top  of  the  double  pier, 
the  hearting  or  filling  of  the  superstructure  must  consist  chiefly  of  large-sized  stones, 
placed  horizontally  on  their  broadest  beds,  arranged  to  lie  as  close  together  as  their 
shape  will  admit  of, '  and  have  all  the  opening  or  spaces  between  them  carefully  and 
closely  packed  by  }\and.  When  carried  to  the  required  height,  Jthe  top  is  to  be  covered 
with  10  inches  in  depth  of  broken  stone,  such  as  used  for  macadamizing  a  properly  con- 
structed road.     The  stone,  when  in  place,  to  be  rolled  or  pounded  with  a  heavy  hammer. 
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Mooring  posts  are  to  be  placed  in  the  stone  work  part  of  the  pier,  200  feet  apart,  of 
&  like  height,  dimensions  and  class  as  previously  described,  except  that  they  are  to  have 
ck  doable  set  of  cross  pieces,  but  no  screw-bolts  for  them  will  be  required. 

An  examination  of  the  general  plan  shews  that  to  make  the  channel  the  full,  clear 
iwridth  contemplated,  namely  200  feet  at  Station  No.  415,  increasing  gradually  to  300 
feeb  opposite  Station  No.  430,  there  are  a  few  places  where  excavation  must  be  done 
above  that  part  of  the  section  which  it  is  proposed  to  un water. 

The  first  of  these  places,  in  ascending  order,  is  in  the  vicinity  of  Station  No.  417, 
on  the  north  side  of  the  line;  the  next  is  on  the  south  side,  near  Station  No.  421  ;  but 
byfarjthe  largest  is  on  the  north  side,  between  Stations  Nos.  428  and  431,  which, 
together  with  the  removal  of  any  boulders  and  the  deepening  of  such  small  places  as  may 
be  found  necessary  to  obtain  the  full  depth  of  six  feet  below  the  mitre  sill  of  the  guard 
lock,  forms  a  class  of  excavation  that  must  be  done  under  water. 

Attention  is  especially  invited  to  the^o  matters,  at  this  time,  so  that  contractors 
may  look  carefully  into  them,  and  with  a  knowledge  of  the  facts,  be  enabled  to  determine 
for  themselves  the  value  of  the  work  to  be  done. 

The  material  excavated  or  taken  out  for  the  deepening  of  this  part  of  the  basin 
may  be  used  in  the  cribs  or  for  filling  in  the  superstructure,  or  it  may  be  placed  outside 
of 'the  pier,  as  found  hiost  convenient. 

It  is  to  be  clearly  and  distinctly  understood  that  the  whole  of  the  excavation  to  be 
done  on  thiif  section  (No.  11)  will  be  measured,  computed  and  paid  for  iu  the  **  solid." 
For  this  purpose,  before  the  work  is  commenced,  levels  will  be  taken  of  that  portion  of 
the  ground  to  be  removed  over  the  water  surface,  and  when  the  space  within  the  dams 
shall  have  been  unwatered,  accurate  levels  will  be  taken  over  the  whole  sp:ice  to  be 
deepened  for  the  channel ;  and  for  the  under-water  work  above  the  cross  dam,  correct 
soundings  will  be  taken  at  short  distances  apart  over  the  area  to  be  deepened,  in  all  cases 
with  reference  to  fixed  and  permanent  bench  marks, 

A  duplicate  copy  of  the  cross  sections  made  from  these  levels  and  soun^^ings  is  to 
remain  in  the  office  of  the  Department  of  Public  Works,  another  in  the  office  of  the 
Kesident  Engineer,  and  from  these,  together  with  levels  and  soundings  taken  after  the 
respective  parts  have  been  completed,  will  be  computed  the  quantities  of  excavation  and 
work  done,  for  which  payment  will  be  made. 

There  are  only  to  be  £wo  classes  or  denominations  of  excavation  i-ecognized,  namely, 
"  earth  "  and  '*  rock,"  the  former  to  embrace  all  kinds  of  materials  found  in  the  old  spoil 
b^k  at  the  lower  end  of  the  section  and  at  all  other  places  upon  it,  except  absolutely 
connected  "  quarry  rock  "  and  detached  stone  or  boulders  containing  one-third  of  a  cubic 
yard  and  upwards. 

The  prices  tendered  for  those  items  to  cover  the  entire  cost  of  removing  the  material, 
lifting,  hauling  and  placing  them  so  as  to  make  up  and  extend  the  bank  in  rear  of  the 
double  range  of  cribs  (these  places  being  looked  upon  and  considered  arf  the  deposit  or 
spoil  ground  for  the  sectfbn)  as  previously  stated,  and  do  everything  connected  with  the 
excavation  of  the  section  in  a  workmanlike  and  satisfactory  manner,  agreeably  to  the 
foregoing  specification. 

But  as  the  price  per  cubic  yard  for  each  class  of  work  will  be  an  average  of  the 
whole  of  that  class,  payments  will  only  be  made  according  to  the  comparative  value  of  the 
work  done  with  reference  to  the  prices  tendere<l,  which  pro  rata  rates  shall  be  assigned 
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and  apportioned  in  such  a  manner  that  when  the  whole  work  shall  have  been  executed 
and  completed  the  aggregate  amount  shall  be  the  same  £S  when  the  respective  total  qoam- 
tities  are  calculated  at  the  prices  stated  in  the  contract. 

It  is  further  to  be  distinctly  understood  that  payments  in  the  progress  estimates  <m 
all  other  items  will  in  like  manner  be  made  according  to  the  comparative  value  of  the 
work  done  with  direct  reference  to  the  prices  tendered. 

* 
All  the  stones  required  for  filling  the  cribs  and  for  the  walls  which  are  to  form  the 
front  and  rear  sides  of  the  superstructure  ot  the  pier  must  be  provided  by  and  at  the 
expense  of  the  contractor.  The  price  tendered  for  the  different  items  of  stone  must  thwe- 
fore  cover  the  entire  cost  of  procuring,  hauling,  transporting  and  placing  in  the  work  all 
the  stone  required  for  each  and  all  the  different  purposes  mentioned  and  contemplated  in 
this  specification. 

The  Department  of  Public  Works  may,  however,  allow  the  contractor  for  this  section 
to  take  such  stones  4or  ballasting  the  crib  work  as  can  be  obtained  from  the  spoil  banks 
on  Section  No.  9,  provided  he  removes  them  without  interrupting  or  interfering  with  the 
operations  of  other  contractors ;  but  he  (the  contractor  for  Section  No.  11)  will  not  be 
permitted  to  load  stone  or  scows  or  other  craft  in  the 'canal  or  any  part  of  Sections  Nos. 
9  or  10  or  at  any  place  likely  to  interrupt  the  passage  of  vessels. 

In  all  matters  connected  with  the  prosecution  of  the  works,  the  transportation  and 
delivery  of  materials  of  any  kind  required  for  them,  or  in  the  arrangementir  for  carrying 
on  the  operations  of  deepening  the  channel,  or  of  the  disposal  of  the  excavated  material, 
or  in  proceeding  with  any  part  of  the  operations  connected  with  the  works,  the  contanctor 
must  be  governed  by  the  canal  regulationB  and  the  interpretation  put  upon  them  by  ibe 
officer  entrusted  with  that  duty  ;  he  must  further  use  every  precaution  to  guard  against 
interrupting,  impeding  or  in  any  way  interfering  with  the  navigation,  as  he  will  be  held 
strictly  and  legally  liable  for  all  damage,  loss  or  detention  that  any  vessel,  when  passing 
through  the  canal,  may  sustain  from  any  of  his  acts,  whether  such  result  fronr  a  desire  to 
prosecute  the  works,  inattention  or  any  other  cause. 

The  different  works  herein  described  or  enumerated  are  to  be  pr*oceeded  with  at  the 
time  and  in  the  order  requir-ed  by  the  Depar'tment  of  Public  Works,  all  of  which  must 
be  executed  agreeably  to  the  plan  contemplated  in  this  specification  and  the  direction  of 
the  officer  in  immediate  charge,  although  all  that  may  be  required  to  complete  the  desigxr 
may  not  have  been  particularly  described. 

Detailed  Plans. — ^The  plans  exhibited  are  only  intended  to  show  the  contemplated 
arrangements  and   gener-al  mode  of  construction,  birt  detailed 
working  drawings,  arranged,  modified  and  adapted  to  the  locality  and  for  all  such  parts 
of  the  structures  as  may  be  required  will  be  furrrished  as  the  works  proceed. 

The  contractor  must  provide,  at  his  own  cost  and  expense,  all  the  service  ground  that 
may  be  required  for  the  purpose  of  placing  and  preparing  mateVials,  or  for  the  erection  of 
sheds,  storehouses  or  any  other  buildings,  or  for  temporary  roads,  or  for  any  other  purpose 
whatsoever. 

He  must  also  provide  and  deliver,  at  his  own  cost,  all  necessary  materials,  and  fumisk 
all  plant,  tools,  vessels,  machinery,  equipments,  labor  and  everything  necessary  for  the 
satisfactory  execution  and  completion  of  the  different  works  contemplated  in  the  §>regoing 
specification. 
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All  the  materials  used  in  the  works  must  be  of  the  best  class  of  their  respective 
"kinds,  and  the  prices  tendered  for  the  several  items  of  work  must  cover  the  entire  cost  of 
their  purchase,  delivery,  workmanship  and  every  contingency  connected  with  the  due 
prosecution  of  the  different  works  as  herein  described,  and  the  instructions  that  may 
irom  time  to  time  be  given  by  the  engineer  or  other  authorized  officer. 

Tenders  will  not  be  considered  unless  made  strictly  in  accordance  with  the  printed 
forms  and — in  the  case  of  firms — except  there  are  attached  the  actual  signature,  the 
jiature  of  the  occupation  and  place  of  residence  of  each  member  of  the  same. 

For  the  fulfilment  of  the  contract,  satisfactory  security  will  be  required  on  real 
'estate  or  by  deposit  of  money,  public  or  municipal  securities,  or  bank  stocks,  to  an  amount 
of  Jive  per  cent  on  the  bulk  sum  of  the  contract 

Ninety  per  cent,  only  of  the  progress  estimates  will  be  paid  until  the  completion  of 
the  work. 

To  each  tender  must  be  attached  the  actual  signatures  of  two  responsible  and 
solvent  persons,  residents  of  the  Dominion,  willing  to  become  sureties  for  the  canying 
out  of  these  conditions,  as  well  as  for  the  due  performance  of  the  works  embraced  in  the 
contract. 

The  works  are  to  be  commenced  immediately  after  the  persen  or  persons  whose 
tender  has  been  accepted  Shall  have  entered  into  contract,  and  must  be  proceeded  with  in 
such  a  manner  as  to  fully,  satisfy  the  Department  of  Public  Works  that  the  whole  of  the 
works  embraced  in  the  contract  can  be  fully  completed  on  or  before  the  twenty  fifth  day 
of  April,  1879. 

JOHN  PAGE, 

Chief  Engineer  of  Public  Works, 
Ottawa,  4th  March,  1876. 
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ZachinCy  JVbrember  28th,  /879. 


John  Page,  Esq., 

Chief  Engineer  of  Public  Works, 

Sir, 

In  compliance  with  instnictions  received  from  you,  I  submit  the  following  General 
Report  upon  that  portion  of  the  works  of  the  Lachine  Cani^  enlargement  under  my 
charge. 

This  comprises  the  four  upper  sections,  viz.  :  Sections  Nos.  8,  9,  10,  and  11. 

Sectioun  No.  8. 

The  work  upon  this  section  consists  of  the  enlargement  of  the  prism  of  the  old  canal 
to  a  width,  at  mean  depth,  of  one  hundred  and  fifty  feet,  and  ta  a  depth  suitable  to  a 
navigation  of  twelve  feet ;  the  protection  of  the  earth  sides  of  the  prism  by  walls  ;  the 
forming  on  the  north  side  of  the  canal  of  a  tow  path,  and  on  the  south  side  of  a  berme 
bank  ;  the  building  of  culverts  where  necessary,  to  provide  for  the  natural  drainage  of 
lands  adjoining  the  canal ;  the  grading  and  ditching  of  a  public  road  for  a  distance  of 
four  thousand  one  hundred  (4,100)  feet  along  the  south  bank  of  the  canal,  to  replace  one 
which  had  formerly  existed  on  that  side  of  the  old  canal ;  and  lastly,  the  construction  of  a 
puddle  bank  for  a  distance  of  fourteen  hundred  and  ninety -two  feet  (1,492)  on  the  north 
fiide,  to  make  water-tight  the  old  bank  where  it  had  been  cut  away,  in  enlarging  the 
prism,  to  such  an  extent  as  to  cause  leakage. 

To  provide  for  a  navigation  of  twelve  (12)  feet,  the  prism  has  been  deepened  to  an 
extent  which  gives  thirteen  (13)  feet  of  water  at  the  lowest  stage  of  the  river.  The 
slopes  in  earth  are  made  to  suit  the  class  of  wall  used  to  protect  them,  being  either  with 
a  base  of  one  to  a  vertical  height  of  one  also,  or  nearly  vertical.  In  rock  a  slope  of  one- 
fourth  horizontal  to  one  vertical  has  been  adopted.  The  mean  width  of  one  hundred  and 
fifty  (160)  feet  remains  constant. 

The  side  walls,  where  their  vertical  height  does  not  exceed  seven  (7)  feet,  are  built* 
dry,  with  a  face  batter  of  three  inches  to  the  foot,  being  plumb  in  rear  and  two  (2)  feet 
thick  at  top.     The  best  and  largest  stones  found  in  excavation  are  used  for  this  purpose. 

584 
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"Where  a  vertical  height  of  seven  (7)  feet  is  exceeded,  a   dry  rip-rap  wall  has  been  built, . 
face  slope  at  an  angle  of  forty-five  (45)  degrees,  the  width  on  top  being  twenty  (20)  inches, . 
increasing  downwards  at  the  rate  of  .0033  iaches  per  foot.     This  gives   a   bottom    width 
where  the  wall  is  of  full  height  of  thirty  two  (32)  inches*  At  the  motith  of  culverts  theso 
slope  walls  are  laid  in  cement,  from  base  to  water  level,  and  for  a  width  of  about  twenty 
four  feet.     When  founded  on  rock  a  toe  timber  is  placed  and  securtly  fixed  with    bolts  - 
20^  X  1"   round  iron ;  when  founded  in  earth,  a  trench  is  prepared  of  a  V  shape,  to  suit 
the  base  of  the  wait,  which  is  placed  at  an  elevation  sufficiently  low  to  admit  of  the  future 
deepening  of  the  canal  to  the  extent  of  two  (2)  feet. 

The  tow  path  formed  on  the  north  side  ot  the  canal  has  a  clear  width  of  eighteen  (18)  • 
feet,  and  stands  eighteen  (18)  feet  above  the  bottom  of  the  canal  (as  now  enlarged)  with 
a  slope  outwards  of  one  (1)  foot.     In  cutting,  the   tow  path  is  provided  with  a  ditch  in 
rear  four  (4)  feet  wide  at  top,  and  the  slopes  in  earth  are  made  two  horizontal  to  one 
vertical.     In  rock,  the  slopes  ai-e  made  as  nearly  one- fourth  horizontal  to  one  vertical  as  . 
practicable. 

The  berme  bank  formed  on  the  south  side  of  the  canal  is  twelve  (12)  feet  in  clear 
width,  and  stands  one  foot  higher  than  the  tow  path.  In  other  respects  it  is  constructed 
in  a  manner  exactly  similar  to  the  tow  path  above  described. 

Culverts  have  been  placed  where  I'equired  for  the  natural  drainage,  as  well  as  to  receive 
the  water  from  the  side  ditches.  With  one  exception  they  consist  of  box  drains,  two  feet 
square  in  the  clear,  with  wells  at  upper  end  three  feet  square  and  sunk  two  feet  below 
the  bottom  of  the  box.  They  are  founded  on  slabs  or  paving  stones,  and  built  of  stone 
procured  on  the  section,  laid  in  cement  The  covering  is  of  stone.  Thei'e  are  thirteen 
(13)  of  these  culverts,  besides  one  beam  culvert  of  six  (6)  feet  opening,  covered  with 
timber,  with  masonry  of  the  same  class  as  that  used  in  the  box  culverts  already  described. 

The  public  road  has  been  ditched  for  nearly  its  whole  length  on  the  south  side  only ,; 
drainage  on  the  north  side  being  provided  by  the  ditch  of  the  berme  bank.  It  has  been 
graded  throughout  for  a  width  of  thirty  (30)  feet.  Under  the  superintendence  of  Mr. 
Conway,  Superintendent  of  the  Lachine  Canal,  it  has  also  been  macadamized  for  a  width 
of  twelve  (12)  feet. 

The  puddle  bank  has  been  formed  in  the  old  bank  of  the  canal  by  excavating  a 
trench  until  solid  and  impervious  material  has  been  reached.  This  has  then  been  filled 
with  puddle  clay  to  a  height  of  about  one  foot  above  the  highest  water  in  the  canal. 
Owing  to  the  necessity  for  this  work  being  done  during  the  season  of  navigation,  a  large 
expense  was  incurred  in  un watering. 

£xcavation  in  the  prism  consists  of  earth  and  rock,  th^  latter  comprising  boulders 
and  loose  rock  of  one-third  cubic  yard  and  upwards,  as  well  as  solid  quarry  rook.  In  the 
side  work  and  puddle  bank  the  excavation  was  entirely  in  earth,  the  rock  encountered 
being  only  boulders  and  loose  rock. 

The  contract  for  this  section  was  signed  March  20th,  1876,  by  ^fessrs.  0*Brien, 
Sullivan  &  Shanly. 

Work  was  commenced  July  17th  of  the  same  year,  and  during  the  summer  season- 
the  greater  part  of  earth  excavation  above  water  was  completed,  and  public  road  partly 
graded.     Two  dredges  also  worked  for  a  short  time. 
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During  the  winter  of  1877  a  large  force  was  employed  in  earth  and  rock  excavai^on, 
^md  a  small  portion  of  the  sides  was  walled.  During  the  summer,  dredges  were  again 
employed,  and  some  of  the  culverts  were  built. 

The  operations  during  the  winter  of  1878  consisted  of  the  completion  of  nearly  all 
rockund  earth  excavatioii  in  prism,  and  the  building  thirteen  thousand  three  hundred 
and  fifty  five  (13,355)  lineal  feet  of  side  walling ;  and  during  the  ensuing  summer  a  little 
dredging  was  done.  Culverts  and  public  road  were  completed  and  repaire  were  made  ia 
old  canaJ  bank  by  the  construction  of  the  puddle  bank.  On  the  7th  Decemljer  of  tlus 
year  all  operations  ceased. 

May  4th,  1879,  all  work  in  the  prism  was  finished,  and  during  that  month  all  aide 
work  was  trimmed  up,  and  work  upon  the  section  generally  completed. 

The  amouni  of  work  done  upon  this  section  for  each  year  is  shown  in  the  following 

table  : — 

Date.  Earthwork.  ^   ^^^l^.  Puddle.  ^^*^^  ^^^^"^ 

M^m^y.,  ^^L^n^Jlm..  ExcavatiOD.  *  ""'^»'-.  MasoQry.  Masonry. 

1877 100,986     23,626     —       1,365     ....     220 

1878 89,254     94,949     -2,589     20,788     222 

1879 28,297     13,354     2,215     3,749     26 


Totals...    218,537     131,929     4,804     25,902     468 

The  length  of  this  section  is  seven  thousand  five  hundred  and  forty  three  (7,543) 
feet. 

Section  No.   9. 

The  work  upon  this  section  comprises  the  widening  and  deepening  of  the  prism  oi 
the  old  canal  to  the  same  extent,  generally,  as  already  described  for  Section  No.  8.  At 
the  upper  end  of  the  section,  however,  where  a  diversion  is  made  from  the  course  of  tiie 
old  canal,  the  width  of  ope  hundi'ed  and  fifty  feet  is  increased  : — the  protecting  of  the 
sides  of  the  prism,  in  earth,  by  walls  ;  the  forming  of  a  tow  path  on  the  north  side,  and  of 
a  berme  bank  on. the  south  side;  the  building  of  the  necessary  culverts  and  oflT-take 
drains,  and  the  placing  of  a  small  quantity  of  puddle  at  two'  places  where  leaks  had 
existed  in  the  bank  of  the  old  canal. 

In  the  prism,  the  slopes  in  earth  are  made  as  nearly  vertical  as  possible,  to  sui  t  tlie 
style  of  wall  used  for  protecting  them,  while  in  rock  they  are  made  with  a  base  of  one- 
-quarter  to  one  of  vertical  height. 

The  walls  protecting  the  sides  of  the  prism  are  built  of  masonry,  laid  dry.  They 
are  vertical  at  rear  with  a  face  batir  of  either  two  or  three  inches  per  foot  The  width 
on  top  is  two  feet,  increased  to  three  feet  where  the  vertical  height  exceeds  about  ei^t 
feet.  Where  considered  necessary,  the  stability  of  these  walls  has  been  increased  by  Jhe 
addition  of  a  frost  batir  of  one  foot.  When  in  earth,  the  foundation  has  been  placed  at 
such  a  depth  as  to  allow  of  a  further  deepening  of  the  prism  to  the  extent  of  two  feet. 
They  are  built  of  the  best  stone  found  in  the  excavation  and  the  spaces  behind  are  filled 
with  broken  stone. 

The  tow  path  en  the  north  side  and  berme  bank  on  south  side  of  the  canal  stand 
;at  an  elevation  of  eighteen  (18)  feet  above  the  bottom  of  the  prism,  and  are  formed  as 
those  described  for  the  preceding  section.    * 
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Tiie  culverts  are  squai'o  box  drains,  built  of  stone  and  laid  dry,  and  founded  generally 
upon  the  rock.  The  clear  opening  is  18"  x  IS''.  The  off -take  drains  convey  the  water  from 
the  back  ditches  under  the  tow  path  and  berme  bank  and  discharge  it  into  the  canal. 
They  are  built  in  the  same  manner  as  the  culverts,  but  with  openings  of  only  one  foot 
square.  These  culverts  and  off- take  drains  being  based  upon  the  rock,  enter  the  canal  at 
^''arious  elevations.  • 

The  puddle   placed  at  two  points  to  reinforce  the  old  bank,  was   inconsiderable  in. 
•quantity;  the  leaks  being  trifling  in  extent. 

The  original  contractors  for  this  section  were  Messrs.  John  and  Patrick  Lyons. 
Under  their  management,  work  was  commenced  3rd  February,  1876,  and  carried  on  until 
April,  1877,  when  an  assignment  of  the  contract  was  made  to  Mr.  John  Phelan,  who 
continued  the  work  until  the  16th  March,  1878,  whon  he  failed  and  left  the  country. 
To  prepare  the  canal  for  the  opening  of  navigation,  considerable  work  was  necessary.  This 
was  undertaken  by  Mr.  Oonway,  Superintendent  of  the  Lachine  Canal,  and  under  his 
BUperyision  everything  was  done  which  was  required  before  the  letting  in  of  the  water. 
November  26th,  1878,  operations  were  re-commenced  under  contract  with  the  firm 
Williamson,  Rogers  <fe  Farrell,  and  completed  May  31st,  1879. 

During  the  winter  and  spring  of  1876,  the  greater  part  of  the  Barth  excavation  above 
water  was  done,  as  well  as  a  small  quantity  of  rock  above  water.  Derricks  were  set  up 
-and  preparations  made  during  the  summer,  to  commence  work  in  the  prism  as  soon  as 
possible  after  the  water  had  been  let  out  of  the  canal.  New  culverts  were  also  built,  and 
old  culverts  were  repaired. 

The  operations  during  the  winter  of  1877  consisted  in  the  excavation  of  a  large 
quantity  of  earth  and  rock  in  prism,  and  the  building  of  a  large  amount  of  wall  on  both 
sides  of  the*canaL  During  the  summer  of  this  year  and  until  November  28th,  nothing 
was  done  upon  this  section. 

During  the  winter  of  1878  the  amount  of  work  done  was -small,  and  confined  almost 
entirely  to  the  lower  end  of  the  section.  Fifteen  hundred  (1,500)  feet  in  length  of  the 
north  side  was  walled ;  and  the  pnsm  for  two  thousand  five  hundred  feet  (2,500)  was 
partly  graded.  No  work  was  done  during  the  time  of  navigation,  but  in  the  month  of 
December  a  little  earth  excavation  was  done  before  the  water  was  let  out  of  the  canal, 
and,  as  soon  afterwards  as  possible,  a  large,  force  was  placed  upon  rock  and  earth  excava- 
tion in  the  prism. 

Throughout  the  winter  season  of  1879  the  excavation  and  walling  were  pushed  on 
with  a  force  calculated  to  ensure  the  completion  of  the  work  below  water  before  the  open- 
ing of  navigation.  All  work  in  the  prism  was  finished  May  3rd,  and  the  water  let  in  at 
4.30  p.m.  of  that  day.  During  the  month  of  May  the  contractors  were  engaged  in  finish- 
ing walls  above  water,  trimming  tow-path,  berme  bank,  ditching  and  putting  in  off-take 
drains,  all  of  which  was  accomplished,  and  the  section  put  in  a  finished  condition  on  the 
last  day  of  the  month. 

The  contractors  who  completed  this  section  shewed  energy  and  skill  in  the  manner 
an  which  they  carried  on  their  work,  and  deserve  credit  for  having  accomplished  all  that 
was  required  of  them  at  the  time  of  the  opening  of  navigation. 

The  length  of  this  section  is  five  thousand  nine  hundred  and  eighty  (5,980)  feet. 
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The  I  esult  of  the  operations  of  each  year,  ending  June  30th,  is  sliown  in  the  following 
table :— 


Date. 

Earthwork. 

Rock 
ExcavatioD. 

Puddle. 

Wall 
Masonrj. 

Culrcrt 
Masonrj. 

1876.. 
1877.. 
1878.. 
1879.. 

. .     53,785     . 
..     49^071      . 
..     11,854     . 
. .     13,648     . 

...  128,358     . 

...        1,024      ... 
...      47,312      ... 
. . .      32,293      . . . . 
...    115,601      .... 

.  ..    196,230     .... 

nil 

117     .. 
nil     . . 
nil     . . 

117    .. 

nil 
..      4.215 
. .      3,227 
. .     7,515 

. . . .     nil 
....    257 
. . . .      nil 
nU 

Totals. 

..   14,957 

.....  257 

Section  No. 

10. 

The  work  upon  this  section  includes  the  widening  and  deepening  of  a  portion  of  the 
old  canal  to  the  dimensions  described  for  the  two  preceding  sections ;  the  formation  in 
part  of  a  new  channel  of  similar  width  and  depth  ;  the  protection  of  the  earth  sides  with 
walls ;  the  forming  of  a  tow  path  on  the  north  side^  and  of  a  berme  bank  on  the  south 
side  for  a  portion  of  the  section  only ;  the  grading  of  the  canal  property  on  both  sides  at 
the  upper  end  of  the  section ;  the  building  of  the  necessary  culverts  and  drains,  and  the 
construction  of  a  guard  lock  with  retaining  walls  and  bridge  abutments. 

The  prism  and  sides  below  the  lock  have  been  formed  with  least  width,  depth  and 
slopes,  in  a  manner  exactly  similar  to  what  has  already  been  described  for  Section  Na  9. 
The  width,  however,  where  the  new  canal  diverges  from  the  old  work,  is  necessarily  very 
much  increased.  The  short  portion  of  the  section  above  the  lock  has  been  excavated  to  a 
depth  giving  fifteen  (15)  feet  at  lowest  stage  of  the  river,  as  required  for  a  navigation  of 
fourteen  (14)  feet. 

The  side  walls  are,  for  the  greater  length  of  the  section,  of  masonry  laid  dry  and 
built  of  the  largest  and  best  stones  taken  out  of  the  excavation.  Adjoining  the  lower  wing 
walls  of  the  lock,  and  in  forming  a  continuation  of  the  retaining  walls  of  the  bridge  at  the 
upper  end  of  the  lock,  they  are  laid  in  cement  In  the  former  case  they  are  three  (3)  feet 
wide  on  top,  vertical  at  rear,  and  with  face  batir  of  two  inches  per  foot  ;  in  the  latter 
case  the  width  at  base  has  been  made  eight  feet,  the  batir  varying  from  two  inches  to 
one-half  inch  per  foot  at  their  junction  with  the  lock  walls  and  bridge  retaining  walls, 
with  a  frost  batir  commencing  within  five  feet  of  the  top,  making  the  width  on  the  top 
three  (3)  feet.      These  walls  of  both  classes  are  alwa)-s  founded  upon  the  rock. 

The  berme  bank  and  tow  path  are  formed  to  a  like  height,  and  finished  in  the  same 
manner  as  those  describe^  for  Section  No.  9. 

One  culvert  and  one  drain  only  were  built  on  this  section,  both  being  boxes  of  twa 
feet  squai*e  in  clear,  built  of  masonry,  laid  dry.  At  the  upper  end  of  this  drain  a  well 
is  sunk,  covered  in  with  an  iron  grating,  which  admits  of  the  drainage  of  the  public  road 
which  crosses  the  canal  immediately  above  the  lock. 

The  guard  lock  is  two  hundred  and  seventy  (270)  feet  in  length   between   hollow 
quoins  and  forty  five  (45)  feet  in  width  at  bottom,  with  a  depth  on  sills  of  fourteen  (14)' 
feet  at  lowest  stage  of  water  in   the  river.      This  lock  is  provided  with   the  necessaiy 
recesses,  and  anchor  wall  required  for  the  placing  of  a  guard  gate  above   the  upper  pair 
of  gates.     Above  the  guard  gate  recesses  the  lock  walls  are  extended,  forming  retaining 
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walls  for  the  bridge  abutments,  which  are  placed  at  a  sufficient  distance  to  allow  of  the 
bridge  swinging  towards  the  lock,  instead  of  away  from  it,  as  is  the  case  at  the  present 
lock  at  Laohine.  The  foundation  of  this  lock,  although  in  rock,  was  not  considered 
sufficiently  reliable,  and  a  timber  foundation  with  two  courses  of  planking  was  prepared. 
The  sills  are  placed  at  a  depth  of  five  feet  below  those  of  the  old  guard  lock  at  Lachine. 
The  only  variation  from  the  teiTns  of  the  specification  occurs  in  the  timbers  in  the  lock 
chamber  having  been  allowed  of  shorter  lengths  than  those  called  for  ;  they  extend,  how- 
ever, at  least  three  (3)  feet  under  the  lock  walls.  The  stone  used  in  the  construction  of 
the  lock  and  bridge  masonry  was  all  of  an  approved  quality ;  that  used  for  the  face  work 
was  obtained  chiefly  at  Isle  Le  Mothe,  a  small  quantity  only  having  been  obtained  in  the 
vicinity  of  the  work.  The  stone  used  for  backing  was  brought  from  quarries  at  St.  Genevieve 
-  and^  Caughnawaga.     In  all  cases  it  is  a  grey  limestone. 

The  contract  for  this  section  was  signed  January  12th,  1876,  by  the  firm  Rogers, 
Kelly  and  Co. 

Work  was  commenced  on  February  3rd  of  the  same  year,  and  during  the  winter 
.months  operations  were  confined  to  excavation  in  earth. 

During  the  year  ending  June  30th,  1877,  a  large  proportion  of  the  earth  and  rock 
excavation  was  done.  Arrangements  were  made  for  the  delivery  of  cutstone,  and  materials 
-of  different  kinds  were  delivered.     A  portion  of  t)ie  culvert  masonry  was  also  built. 

The  work  done  during  the  year  ending  June  30th,  1878,  comprised  the  removal  of 
<^arth  and  rock,  the  building  of  side  walls,  and  putting  in  of  timber  foundation  for  lock. 
One  ndtre  sill  was  also  placed  and  another  framed.  A  quantity  of  stone  for  lock  masonry 
was  also  cut,  and  derricks  erected  for  laying  lock  walls. 

August  5th,  1878,  masonry  in  the  lock  was  commenced  and  was  continued  until 
November  1 7ih.  At  the  completion  of  the  fiscal  year  all  the  lock  masomry,  as  well  as  the 
greater  part  of  the  bridge  and  side  wall  masonry  had  been  completed,  the  tow  path  and 
berme  bank,  together  with  the  ground  south  of  the  lock,  graded  and  ditched  and  the 
culverts  completed. 

During  the  months  of  July,  August,  September  and  October,  the  bridge  masonry  and 
masonry  in  side  walls  was  finished,  the  remaining  rock  and  earth  ^joining  Section  No.  11 
was  removed,  the  south  approach  to  swing  bridge  was  graded  and  macadamized,  and  the 
ground  between  tho  old  and  new  locks  was  levelled  up. 

Nothing  remains  now  to  be  done,  with  exception  of  the  grading  of  noith  approach 
to  the  bridge. 

All  materials  removed  from  excavation  in  the  lock  pit  and  section  generally,  except- 
ing only  the  clay  reserved  for  puddling  behind  the  lock  walls,  and  other  earth  reqidred 
for  finishing  up,  has  been  deposited  in  the  river.  An  embankment  has  thus  been  formed 
extending  up  stream  for  a  distance  of  four  thousand  eight  hundred  (4,800)  feet,  following 
the  line  of  pier  on  Section  No.  1 1,  and  forming  a  complete  protection  to  it  for  this  portion 
of  its  length. 

Tlie  length  of  this  section  is  fouiteen  hundred  and  eight  feet 
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The  table  below  shows  the  total  amount  of  the  principal  itemK  of  work  done  during; 
each  fiscal  year,  ending  June  30tb. 


EzcaTation. 

Masonry. 

Timber. 

Dati. 

1 
£arth    Bock 

Lock 

Bridge 

Side 
WaUs 

1 
1 

1 

Filling 
behind 
Walls 

Plank 

Iron. 

CydB. 

Cyds. 

Cyds. 

Cyds. 

Cyds. 

Cyds. 

Cyds 

Cyds. 

Cyds. 

C  feet. 

0  feet. 

F.B.M. 

Lb6. 

1876 

22,765 

86 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

niL 

nil. 

1877 

30,419 

39,020 

II 

u 

a 

169 

CI 

II 

II 

II 

II 

II 

u 

1878 

2,237 

35,214 

ti 

u 

2,402 

32 

259 

(t 

II 

473 

6,945 

11 

11 

1879 

2,681 

8,313 

7,05& 

1,717 

1,426 

118 

1,885 

887 

2,766 

589 

9,394 

96,623 

26,584 

1879 

494 

356 

100 

00 

157 

nil. 

nil. 

nil. 

nil. 

nil. 

nil. 

niL 

47r 

58,596 

82,998 

7,165 

1,807 

3,985 

319 

2,144        887 

2,766 

1,062 

16,339 

96,623 

77,055- 

Section  No.  11. 

The  work  upon  this  section  comprises  ihe  construction  of  a  new  entrance  to  the  canal 
at  Lachine.  This  amounts  to  the  formation  •  of  an  entirely  new  harbor.  '  This,  when 
•ompleted,  will  be  formed  by  a  continuous  line  of  pier  extending  up  stream  for  a  distance 
of  six  thousand  one  hundred  feet 

The  harbour,  when  completed,  will  be  formed  by  a  continuous  line  of  pier  placed  on 
the  river  side  of  the  old  pier,  and  following  nearly  the  same  direction. 

Tlie  channel  will  be  generally  two  hundred  feet  in  width.  At  the  upper  end  of  the 
section  this  width  will  be  increased  to  three  hundred  feet.  The  depth  throuijhout  will 
be  fifteen  (15)  feet  at  the  lowest  stage  of  water  in  the  river. 

On  the  north  side  the  channel  will  be  marked  by  a  number  of  detached  cribs. 

The  excavation  consists  chiefly  of  rock  ;  at  the  lower  end  of  the  section  only  a  small 
quantity  of  earth  is  found. 

To  effect  the  unwatering  of  the  section  at  the  lower  end,  the  pier  has,  for  a  length  of 
three  thousand  six  hundred  (3,600)  feet,  been  built  of  a  double  row  of  crib  work,  with  a 
space  between  them  of  six  feet.  A  cross  dam  has  also  been  built  Above  this  dam  all 
the  excavation  is  taken  out  by  means  of  submarine  blasting  and  dredging.  Below  the 
cross  dam,  and  dividing  this  part  of  the  section  into  two  nearly  equal  portions,  a  dam 
has  been  placed.     All  expense  connected  with  this  dam  is  borne  by  the  contractor. 

In  connection  with  the  unwatering  of  the  section  an  additional  expense  has  been 
incurred,  owing  to  the  spreading  of  the  cribs  of  the  double  crib  work,  as  well  as  those 
placed  along  the  old  pier  and  forming  the  base  of  the  dam  on  that  side  of  the  work.     To 
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«top  this  inclination  to  spread,  stone  was  placed  on  top  of  the  cribs.  Before  the  sides  are 
finished  by  the  proposed  wall,  this  stone  must,  in  a  measure,  be  removed.  Stone  was  also 
placed  at  the  base  of  the  cribs  to  prevent  their  moving.     The  result  has  been  satisfactory. 

The  pier  at  the  upper  end  terminates  in  an  ice-breaker  built  in  the  most  solid  manner^ 
and  sheeted  with  white  oak.  thirteen  inches  in  thickness. 

The  superstructure,  for  a  distance  of  six  hundred  feet  below  the  ice-breaker,  is  of 
timber.  Below  this  point,  it  will  be  of  masonry  on  one  or  both  sides.  Above  the  point 
to  which  the  embankment  extends,  a  wall  will  be  built  on  both  sides ;  below  that  point,  a 
wall  will  be  built  upon  the  noi-th  side  only. 

This  pier,  when  finished,  will  stand  at  about  the  same  height  as  the  existing  pier^ 
and  at  highest  flood  will  be  probably  but  one  foot  above  water. 

The  extent  to  which  the  water  will  be  raised  by  the  construction  of  the  new  pier  is 
difficult  to  estimate.  It  must  be  considerable,  and  will  probably  amount  to  eight  inches. 
This  would  make  a  corresponding  increase  in  the  depth  of  the  canal  throughout. 

The  effect  of  the  new  works  will  be  to  increase  the  mai'ginal  ice  for  a  distance  of 
about  three-quarters  of  a  mile  above  the  head  of  the  pier. 

In  every  I'espect  the  specification  has.  been  candied  out  as  strictly  as  possible. 

The  contract  was  signed  for  this  section  by  the  firm  of  V^.  Davis  &  Sons,  March 
21st,  }S76,  and  work  was  commenced  in  the  month  of  July  of  the  same  year. 

• 

During  the  year  ending  June  30th,  1877,  work  upon  the  pier  was  pushed  forward 
and  a  large  amount  of  timber  was  framed  and  put  into  position.  A  large  amount  of  labor 
was  also  expended  upon  submarine  excavation. 

Work  was  carried  on  during  the  season  of  1878,  in  all  its  different  branches,  and  also 
during  the  year  closed  at  the  date  of  my  last  report. 

The  state  of  the  work  at  present  may  be  thus  described  ;  all  crib  work  is  finished  ; 
the  small  portion  remaining  yet  to  be  done  being  insignificant.  All  the  dams  are  finished 
and  seem  to  be  trustworthy.  There  seems  to  be  no  difficulty  in  unwatering.  As  the 
head  of  water  increases,  more  trouble  will  in  all  probability  be  encountered.  One  pump 
only  is  now  at  work,  and  it  seems  quite  equal  to  the  work  required.  A  second  will  be  in 
ranning  order  in  about  ten  days.  With  these  two  pumps  there  will  be  no  difficulty  in 
keeping  the  section  dry. 

Operations  are  confined  entirely  to  the  lower  end  of  the  section.  The  submarine 
work  has  been  almost  completed.  In  the  amount  of  this  work  there  is  an  excess  above 
the  estimated  quantity.  This  is  caused  by  the  necessity  for  going  below  grade.  In  the 
returns  made  from  month  to  month  all  submarine  excavation  to  one  foot  below  grade  has 
been  included.  This  has  been  carrying  out  an  arbitrary  rule.  The  bed  of  rock  at  grade 
has  often  exceeded  three  feet  in  thickness,  and  to  remove  this  it  is  necessary  to  do  a  large 
amount  of  unpaying  work.  The  foot  below  grade,  allowed  up  to  the  present,  does  appear 
to  be  small  to  cover  what  has  been  actually  taken  out.  In  dry  work  the  specifications 
admit  of  a  return  being  made  of  rock  below  grade.  On  Sections  Nos.  9  and  10  it  haa 
been  found  necessary  to  remove  rock  for  a  depth  of  two  feet  below  grade.  On  Section 
No.  11  it  is  impossible  to  speak  with  ijhe  same  certainty. 
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Tlie  depth  of  water  on  this  section  will  be  increased  considerably  by  the  obstructions 
■formed  by  the  new  works. 

Tlie  work  done  from  year  to  year  is  shewn  in  the  table  below  :  — 


DaU. 

Earth 
Exo't'a. 

Rock 
Exc'tn. 

Sabmar. 
Kxcavatra. 

Paddle. 

Stone 
ViUiag. 

Crib 
Work. 

ShMt 
Piling. 

Iwm. 

Oak 
Timben 

Binders 

MMthaj 

1876 
1877 
1878 
1879 

nil. 

tt 

u 
6,883 

nil. 

(t 

a 

14,770 

nil. 

3,963 
12,983 

3,430 

nil. 

6,755 
19^04 

8,869 
31,334 
33,080 
34,521 

89,159 
325,058 
176,413 
141,723 

nil. 

140,671 
327,635 
735,253 

nil. 
23,995 
89,403 
56,273 

nil. 
6,601 

7,066 

19,028 

7,206 

4,375 

nil. 
705 

Total 

6,883 

14.770 

20,385 

26,159 

107,804 

732,353 

1,203,558 

237,329 

6,601 

37,675 

705 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

H.  H.  KILLALY, 
Btddent  AsMtant  Engineer, 
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